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Arrkn © ſo many volumes have been written to in- 
veſtigate the original ftate and formation of the earth, 
and the changes it has undergone, it may appear 

9 preſumptuous to offer my ſentiments to the 7 g 
on ſo extenſive a ſubject. h 

But when it is conſidered, that the book of Nature 

is open to all men, and perhaps in no part of the world 

more ſo than in Derbyſhire, the wonder will ceaſe; 
for natural phenomena ſo plentifully abound, that pa- 
tience and aſſiduity are only needful to examine thoſe 
things which have a tendency to unfold the original 

Kate and formation of the earth, and the changes it 

has undergone. It may appear wonderful, that amidſt 
all the confuſion of the Hrata, there is nevertheleſs 
one conftant invariable order in the arrangement of 
them, and their various productions of animal, vegeta- 

ble, and mineral ſubſtances, or rather the figures or im- 

preſſions of the two former. Theſe appearances en- 

gaged my attention very early in life, to ſearch and in- 
quire into the various cauſes of them, and I hope that 
the facts which 1 have aſcertained from my own ob- 


A ſervation, | 


EE Es of 


ſervation, and collected from ſeveral experienced mi- 
ners, if not the inferences deduced from them, will 5 
| entitle. the following pages to a candid examination. 
This work is not wholly calculated for the en- 
tertainment of ſpeculative minds; but, in part, to 
 eflabliſh ſuch a ſyſtem of Subterraneous Geography, 
as may in time become ſubſervient to the purpoſes 3 
human life, by leading to the diſcovery of thoſe things d 
which are concealed from our obſervation i in the lo- 
wer regions of the earth. 95 
The ſeveral theories already produced contain, in- 
_ deed, many important truths ; yet it muſt be owned, 
that, in ſome inftances, they are too hypothetical for 
an age which only admits of deductions from FACTS, 
and the Laws of Narukk. It has not, however, Z 
been the object of my attention to point out the faults 
of other ſyſtems ; ; but. to avail myſelf of ſuch parts. of 
them as were applicable to my own deſign, to DE- 
RIVE the NATURE or THINGS from CAUSES TRULY 
 EXISTENT, and to INQUIRE after thoſe LAWS. by 
which the CREATOR CHOSE to FORM THE WORLD - 
and not THOSE on which. HE MIGHT have FORMED 
I} had HE ſo — | 
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: CHAP. 1. 


5 lurroduttim. 07 tbe Laws of Gravity, Fluidity, POOL 
Centrifugal Force. Of the original State of the 
Earth ; of 1 its diurnal Rotation; Beginning ; and 


the Mode of 11 frf Exiſtence. : 


* number of ages elapſed, ſince the 1 cre- 
ated the conftituent parts of the earth, and aſſembled 
them together by the law of univerſal gravitation, will 
not, I preſume, admit of a philoſophical inveftigation, 
whilſt natural phenomena remain in ſo much obſcu- 
_ rity ; therefore, the chronological hiſtory of the earth 
cannot be truly aſcertained from phyſical data, nor 
B ©... ay 
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ON THE ORIGINAL STATE 


any lights borrowed from its great antiquity to found 
theſe reaſonings upon. Hence we are obliged to leave ; 
the deciſion of that important matter, until further diſ- 
cove ries. are made ; and, for the preſent, confine our 
_ reſearches to unfold the original ſtate and formation of 
the earth, and the changes it has undergone. 5 
811 Iſaac Newton hath happily laid the foundation 
for a natural hiſtory of the terraqueous globe, by de- 


monſtrating its figure to be an oblate ſpheroid----- 


that its equatorial diameter exceeds its polar diameter 
upwards of thirty-four miles, or in the ratio of 230 *s 


229. Upon this ſingle truth, and its coincidence with 


the laws of gravity, fluidity and centrifugal force, the 
: following Inquiry muſt ſtand or fall ; for although the 
facts are innumerable which ſerve to illuſtrate the ori- 
ginal ſtate of the earth; yet its oblate ſpheroidical 
form may truly be conſidered as the only natural da- 
rum on which the ſubject can be eftabliſhed, and the | 
| only teſt' by which its truth can be examined. 


Previous to that great diſcovery, every one thought 


himſelf at liberty to model the earth according to the 


dictates of his own fancy ; ; whence aroſe various con- 


jectures concerning its magnitude and figure, to the 


great embarraſſment of aſtronomy, geography, and na- 
vigation: and although the reſult of Sir Iſaac's reaſon- 


ings 


AND FORMATION OF THE EARTH. 3 


ings were deduced from the unerring laws of Nature, 
yet his demonſtration was not immediately received, 
and therefore only ſerved to increaſe the general con- 
fuſion of preceding eee for ſeveral years after his 
deceaſe. 
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However, to the immortal honour of the French 
nation, the Royal Academy of Sciences repreſented to 
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their Sovereign the neceſſity of determining the mag- 
nitude and figure of the earth by the actual menſura- 
tion of a degree of the meridian near the equator, and | 
likewiſe i in the polar regions, in order to aſcertain their 
_ curvatures, and from their equalities or inequalities " © 
deduce its true figure and magnitude. 3 
This princely and hazardous enterprize was under- 
taken in Lapland, by command of Lewis XV. and 
executed i in the years 1730 and 1737, by Meflrs. Mau- 
; pertuis, Camus, Clairaut, and Le Monier, members of 
the Royal Academy of Sciences: and in a few years 
aſter, the equatorial obſervations were completed, by 


command of the King of Spain, by Don George Juan, 


Don Antonia Ulloa, M. Condamine, &c. The reſult 
was as follows : : 


5 The equatorial A —ͤ 7 940,5 98 


Engliſh miles. 
The polar diameter 790 3,050 Wn 


B2 Hence 
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Hence it appears that the equatorial diameter ex- 


ceeds the polar 36-823 miles; which ſo nearly coincides 


with Sir Iſaac's theoretical demonſtration, that the 


| magnitude and figure of the earth were determined 
with ſufficient accuracy, to the great joy of the phi- 
loſophic world, the improvement of ſcience, and of ; 
natural hiſtory. 


Mr. Graham, our celebrated countryman, was prin- W 


cipally concerned in conſtructing Us apparatus for- 2 
Y ſurveying the polar regions. 


| Now ſince the figure of t the earth and the laws » 


motion are conſidered as the principal data, whence | 
the following reſearches are derived, I hope my learn- 
ed readers will allow me to premiſe ſome neceſſary 
| propoſitions, to render the ſubſequent reaſonings more 


familiar to thoſe who have not been converſant with 


ſuch ſpeculations ; for without ſome previous know 
ledge of the principles whence the earth acquired its 
oblate ſpheroidical form, it will be altogether in vain 
to proceed one ſtep farther. 


PROPOSITION I. 


According to the univerſal law of gravitation, the 


_ conſtituent. parts of all bodies mutually attract each 
other: hence ariſes a common center of gravity, which 
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ſo governs their component parts, as to cauſe all ſuch 
as are fluid and at reft, to aſſume ſpherical forms. 
For example. If two equal particles of matter mu- 
tually attract each other at any given diſtance, as at 
A and B, fig. 1. they will move towards Fig. YL 
each other, with equal volocities, in the 4 C 
direction A C and B C. and conſequently ww come 
[0 contact at the mean diſtance Q; therefore 8 
Point C may be conſidered as their common center of 
gravity. | Pats 1 
Again: If three partieles of matter mutually at- 
tract each other at A B C, fig. II. n. 
they will alſo move with equal velo- 7 
cities towards each other, in the dire. 
tion A D, B D, CD; and therefore . a 
will come into contact i in the point B 
| conſequently, the point D becomes their common cen- 
ter of gravity. 11 7 Fg. I um. 
If four particles of matter mutually : Mo 
; attract each other at A BCD, fig. D + + 4 * 8 
9 III. they will alſo move to wards each N 


| other in the directions AE, B E, E 
Y 25 E, D E; therefore the point E may be conſidered 
1 As their center of gravity. 

1 LS 15 This 
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This law. is well known to hold univerſally true, 


whatever be the number of particles thus attracted; 


whence it follows, that the center of gravity in all 4 
dies ariſes from the law of mutual attraction; ; and 


0 therefore when the component parts of fluid bodies 
are thus aſſembled together, they muſt neceſſarily aſ- 


ſume ſpherical forms, to reſtore the equilibrium of gra- 
vitation: as drops of water, mercury, or melted metal. 
Now ſince there are no other laws or principles in 
nature yet known, whence bodies can aſſume ſpheri- 
cal forms, but thoſe of gravity, fluidity and reſt, * it 
ſeems reaſonable to conclude, that all bodies naturally 
ſpherical muſt have been originally i in a ſtate of Au- 
idity and reſt, though they may be firm and one in | 


their preſent ſtate. 


Proven ITION II. 


According to the univerſal laws of motion, the con- 
ſtituent parts of all bodies which revolve upon their 
axes acquire a centrifugal force, in proportion to their 


velocities : therefore, as their diſtances are to each 


other from their axes of motion, ſo are their velocities, 


and fo are their N forces. 


5 By bodies at ref is here meant ſuch : as do not revolye up- 


For 


on their AXES, 
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er example: Let Age 121 plate V.: repreſent an 
equatorial ſection of a globe, or the plane of its equa- 
tor; and let us ſuppoſe its radius divided into fix equal 
parts, by the concentric circles 1, 2, 3, 4, 5-6; and 
let us again ſuppoſe that it revolves upon its axis A 
with any given velocity : hence it follows, by induc- 
tion, that the velocity of the particles contained in 
each circle will increaſe, according to their reſpective 
diſtances from their axis of motion A: and therefore, 
as their velocities are to each other, ſo are their cen- WE 
trifugal forces. 
Again : Let fig. 2, , plate V. repreſent the va 6 ſec- 
tion of a globe, AA its axis, and E E its equator; 
and let us ſuppoſe its radius divided into ſix equal 
parts, by the lines 1, 2, 3. 4. "R 6, running parallel to 
the axis A A: hence it will follow, according to the 
former diagram, that the velocity and centrifugal force 
of the particles contained in each line will increaſe ac- 
cording to their reſpective diſtances from their axis 5 of 
motion A A. 

No. as the centrifugal force in the axis A Ai is 
nothing, and gradually increaſes from C to E E ; 
evidently follows, that the equilibrium of 1 110 
is deſtroyed in all revolving bodies; and therefore ſuch 
as revolve upon their axes in a ſtate of fluidity will 


depart 


> ON THE ORIGINAL STATE 


depart from a ſpherical form, and aſſume that of an 
oblate ſpheroid, whoſe equatorial diameters will ex- 
ceed their polar diameters in a certain ratio, accord- 

ing to their periodical rotations. . 

Such are the conſequences ariſing from the unaltera- 
ble laws of gravity, fluidity, and centrifugal force; 
and therefore ſince there are no other laws or princi- 
ples in nature yet known, whence bodies can acquire 

oblate ſpheroidical forms, it evidently follows, that all 
5 oblate ſpheroidical bodies have turned round their axes 


in a ſtate of fluidity, although they _ be Js and 
ſolid i in their preſent ſtate. 


Therefore, ſince the figure of the earth has 1 de- 


wonſtrated to be an oblate ſpheroid - and likewiſe, 


that its equatorial diameter exceeds its polar, i in pro- 
portion to the velocity of its diurnal rotation; it ne- 
ceſſarily follows, that its oblate ſpheroidical form muſp 
have been acquired by reno on its axis in a x ſtate 
| of FLUIDITY. : TS 
Nov ſince it appears, that he figure of the earth fo 
perfectly coincides with the laws of motion, may we 
not conclude, that its diurnal rotation has ſuffered no 
change or variation; but, according to the immutable 
laws of Nature, it has performed equal rotations in 


equal times, throughout all ages of the world. 
Having 


__— 
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Having thus conſidered the original ſtate of this 
. great globle, and the equality of its days, from the 
_ creation to the preſent time; it becomes neceſſary to 
inquire whether its fluidity was owing to any diſſol- 
vent principle, or to the firſt ENGNG of its compo- 
nent parts. 
It will be readily granted, that the earth. was 

| brought into exiſtence either in a ſolid or in a fluid 
ſtate-If the former, it muſt have been 4. Holved, and 

this by ſome univerſal a :Nobvent principle: therefore, 
as no ſuch principle is yet known to exiſt in nature, 

is it not reaſonable to conclude, that its fluidity Was 
owing to the frft aſſemblage of its component parts, 
and not to any ſubſequent ſolution ? Hence it appears, 
that the earth had a beginning, and cannot have exiſted 
from eternity, as ſome perſons have imagined. 


N CHAP. 


. 
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CHAP. IL 
5 the Chaotic State of the Earth. 47 


TLC for granted that the glabs which we now 

. inhabit was originally in a ſtate of fluidity, let us en- 

deavour to aſcertain the conſequences neceſſarily ari- 
— ſing from that particular ſtate and condition of it; 


The fluidity of the earth evidently ſhews, that the 


particles of matter which now compoſe the frrata, 


and all other ſolid bodies, were not originally united, 


combined, or fixed by coheſion, but actually in a ſtate 
of ſeparation, like the particles of ſugar or * falt ſuſ- 


pended 1 in water. 
Now it is a truth univerſally known, that the com- 


ponent parts of the moſt denſe bodies become ſuſpen- 
_ ded, in whatever menſirua they are diſſolved: as gold 
in agua regia, ſilver in aqua fortis, ſalts in water, and 
water in air: nay, even mercury, in the act of diſtilla- 


tion, becomes ſuſpended in air, although the ſpecific 
gravity of the former i is, at leaſt, eleven thouſand times 
greater than that of the latter; ſuch are the conſe- 


quences ariſing from the infinite diviſibility of matter. 


Therefore, when the earth was in a ſtate of fluidi- 


ty, its component parts, ſolids and fluids, were uni- 


tormly 
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formly blended together, and thus ovinpoſed one ge⸗ 


neral maſs or pulp, of equal conſiſtence and ſameneſs 
in every part, from its ſurface to its center. 


This idea of the original ſtate and condition of the 


terraqueous globe not only coincides with the Moſaic 
account of the creation, but alſo with the opinions of 
the moſt ancient poets and hiſtorians. They have 
not indeed deduced the ſubject from phyſical reaſon- 
ings, but they have uniformly aſſerted, that the earth, 


in its primitive W was a confuſed mats of all things 


blended together----- WITHOUT FORM---and voi of 
that order, which conſtitutes bodies of different deno- 
minations, as air, water, ſtones, minerals, &c. 


The Phenicians believed that the earth was origi· 


. nally a fluid maſs or pulp ; and the ſame opinion is 


well known to have been ſo ſtrongly impreſſed on the 
minds of the Egyptians, that one of their kings, Pto- 
cc lomy the ſon of Lagus, is ſaid to have erected a tem- 
ple, in commemoration of it, built of all the various 
kinds of ſtones ; in which was placed an altar of 
divers colours, and a ſtatue of the god Serapis, com- 
poſed of all the different metals melted 1 al- 

„ luding to the confuſion of elements. 

* 

Ns See Hiſtoire de la Philoſophie, par Deſlandes. 
. . 
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Whether the Phe and Egyptians were the ori- 


: ginal authors of thoſe tenets, or had borrowed them 
from the learning of more ancient nations, is not with- 
in my province to decide; but according to the ob- 
ſervations of Lord Bacon, on the learning of Homer 
6 and Heſiod; may we not preſume that both theſe 
nations might have borrowed their ideas on this ſub- 
5 Jeet from the learning of more ancient times. 
"The: noble author writes "thaw, in his preface on 
the wiſdom of the ancients. © Above all things 


40 


this prevails moſt with me, and is of ſingular mo- 


« ment ; many of theſe fables do not ſeem to have 


CC 


been invented. by the authors by whom they are re- 


«© Jated and celebrated, as Homer, Heſiod, and others: 


for if it were ſo, that they took beginning in that 


£6: 


and related as things formerly believed and receiv- 


Beſides, ſeeing they are diverſly related by writers 


5 that lived near about one and the ſame time, we 


66, may 


age, and from thoſe authors by whom they are 
delivered and brought to our hands, I imagine 
there could be no great or high matter expected, 
We ſuppoſed to proceed from them, in reſpect of 
« theſe originals. But if with attention we conſider 
« the matter, it will appear that they were delivered 


ed, and not as newly invented and offered unto us. 
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* may eaſily perceive that they were common things, 
« derived from precedent memorials; and that they 
my became various by reaſon of the divers ornaments 
ce beſtowed on them by particular relations. 
* And the conſideration of this muſt needs increaſe 
a, in us a great opinion of them, as not being account- 
ed either the effects of the times or inventions of the 
« poets, but as ſacred reliques or abſtracted airs of 
en Herter times, which, by tradition from more ancient 
„ nations, fell into the trumpets and flutes of the Gre- 
_« cians.” Thus far his lordſhip. : 
But although we have reaſon to believe that the - 
' Egyptians and Phenicians might have received their 
opinion of the chaotic ſtate of the earth from more 
ancient nations; yet, as the chaos was not habitable, 
this opinion could not have been merely the effect of 
tradition, but the reſult either of reaſon or of revela- 
tion: But if this knowledge was derived from reaſon, OE 
theſe more ancient nations have probably been ac- 
quainted with ſome of the principles of the Newtonian 
philoſophy, as the chaotic ſtate of the earth could not. 
be deduced from any other doctrines yet diſcovered. 


1 


CHAP. 
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CHAP, Il 


| Of the Chaos, whether it was inſtantaneous or pro- 


Er vely formed into an each World. 


No one can doubt but that the ſame BxING who 


created matter, and governs it by immutable laws, 


could have formed the chaos into an habitable world | 


in a moment of time, had he ſo pleaſed. ; 
It ; is not, however, the buſineſs of Philoſophy to in- 


quire what the DE ITY might have done i in the forma- 
tion of the earth; but to deduce from the phenomena 
of: Nature, by what mode he has choſen to act in con- 
tinuation and government of his works: for ſince the 
laws of Nature are immutable, it ſeems to follow, that 
by whatever mode the operations of Nature are daily . 
carried on, by the ſame mode the chaotic maſs was 


formed into an habitable world. 


A little reflection will ſhew, that no inflantaneous 


| productions either 1 in the animate or inanimate worlds, 
ever occur to our obſervation. 


The plants and fruits of the 2 riſe to maturity 
from their ſeeds, or firſt principles, in a regular uniform 


progreſſion: and we have many inſtances of the pro- 


| greſſive 2 
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greſſive formation of tone, minerals, Ke. i in the bo- 
z wels of the earth ; and ſome of them very obvious. 


extremely pellucid and friendly to the human conſtitu- 
: tion, are nevertheleſs plentifully ſaturated with calca- 
rious matter, which readily adheres to vegetables and 
other ſubſtances immerſed in their ſtreams, and thus, 
by a conſtant accretion, large maſſes of ſtone are gra- 
Ws. dually formed. The banks on which the bath-houſes 
ſtand, and likewiſe the buildings themſelves, are moſt- 


ty compoſed of ſuch materials. i 
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other parts of England, abound with the exuvie 
of marine animals, or the impreſſi ons of them, in the 
| ſolid ſubſtance of the ſtone ; and we have likewiſe 
ſeveral inſtances related by authors, of the bones . 
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terreſtrial animals, and alſo of wood, having been 
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found inveloped i in rata of ſtone. 


% were dug up in a ſtone-quarry, near the Earl of 
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1. The ſprings at Matlock-Bath in Derbyſhire, tho: 


A. The lime- ſtone ſtrata in Derbyſhire, and many 


Thus GA: complete human ſkeleton, with Britiſh. 
-6E: beads, halts 5 Iron rings, braſs bitts of bridles, &c. 


% Widrington's ſeat, at Blankney in Lincolnſhire.” 
Human bones and armour, with Roman coin, fbu- 


le, &c. were found in a ftone- pit, in the park at Hun- 
ſtanton, 
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anton, in Norfolk, ſuppoſed to have been buried in 
the earth after a battle. Baddan's Abridg. Philoſ. 


| Tranſ. vol. vi. p. 444. 


In the mountains of Canne, half a league from 
Meaſtrick, the vertebræ of a crocodile, thirty feet long, 


was found i in a fratum of ſand-ſtone, well preſerved. 
: See Monthly Review, vol. I. pag. 619. 


3. The beds of argillaceous ſtone, &c. incumbent 5 
on coal, contain a great variety of figured foſſils, re- 
2 preſenting different ſpecies of the vegetable creation. 
Phenomena of this nature plainly evince that all 
ſuch beds of ſtone muſt have been originally in a ftate 


of fluidity, to receive the bodies thus entombed : there- 
fore corroborate the reſult of chap. E 
4. The conſtant accumulation of mineral ſubſtan- 


ces in the caverns and fiſſures of the lime-ſtone | 


frat is no leſs evident than the ſtony concretions. 
The ſtalactites which hang from their roofs, as icicles 


from the eves of houſes, are continually increaſing i __ 
magnitude ; and the bottoms and fides of the caverns 


are daily incruſting with ſpar, and other mineral ſub- 

| ftances. Such operations of Nature may be conve- 
niently obſerved i in that celebrated cavern called Pool's 
Hole, near Buxton. 

5. Many 
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"He Many of theſe ſubterraneous caverns and fiffures 


are incruſted with alternate laming of ſpar, lead ore, 
zinc ore, pyrites, &c. and here theſe bodies cryſtalize, 
according to the nature of their component parts. 
Were we allowed to reaſon upon the general cauſe of 
theſe wonderful operations, we ſnould be apt to con- 
| clude, from the appearances of them, that they are car- 
ried gn by means of water filtrating ſlowly through 
the incumbent lime- ſtone Arata, and taking up in its 
paſſage a variety of heterogeneous ſubſtances. The 
Water being thus ſaturated with mineral particles, en- 
ters the caverns and fiſſures i in a quieſcent ſtate, where 
the aqueous particles evaporate, and leave the metalic 
ones to unite, according to their athnities. Hence a 
variety of mineral bodies are daily forming. N 


Now ſince it appears that the operations of Nature 


are progreflive i in the formation of ſtones and mine- 
rals of various denominations ; and not only i in theſe 


inſtances, but univerſally, ſo far as human reaſon has 


8 hitherto been able to trace them; therefore, the pre- 
ſumption is great, that the earth was brought to ma- 


turity from a chaotic maſs, by the ſame univerſal laws, 


in a regular, uniform progreſſion. 


D „ QHAT. 
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ſtanton, f in Norfolk, ſuppoſed to have beek buried in 


the earth after a battle. Baddan's 1 Te: 


Tranſ, vol. vi. p. 444. 


e mountains of Canne, half a league Rom 
Meaftrick, the vertebræ of a crocodile, thirty feet long, 
was found in a ffratum of ſand- ſtone, well preſerved. 


See Monthly Review, vol. I. pag. 619. 


3. The beds of argillaceous ſtone, &c. incumbent 
on coal, contain a great variety of figured foflils, re- 


preſenting different ſpecies of the vegetable creation. 
Phenomena of this nature plainly evince that all 


| ſuch beds of ſtone muſt have been originally in a ftate ö 
of fluidity, to receive the bodies thus entombed: there- | 


5 fore corroborate the reſult of chap. I. 
4: The conſtant accumulation of mineral ſubſtan- 
ces in the caverns and fiſſures of the lime-ftone 


Arata is no leſs evident than the ſtony coneretions. 
Ie ſtalactites which hang from their roofs, as icicles 


from the eves of houſes, are continually increaſing in 


- magnitude ; ; and the bottoms and fides of the caverns 
are daily incruſting with ſpar, and other mineral ſub- - 
ſtances. Such operations of Nature may be conve- 


niently obſerved in that celebrated cavern called Pool's 
Hole, near Buxton. 


5. Many 
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* hay of theſe ſubterraneoũs caverns and fiflures 


are incruſted with alternate /amine of ſpar, lead ore, 
zinc ore, pyrites, &c. and here theſe bodies cryſtalize, 


according to the nature of their component parts. 


Were we allowed to reaſon upon the general cauſe of 


theſe wonderful operations, we ſhould be apt to con- 


clude, from the appearances of them, that they are car- 
ried on by means of water filtrating ſlowly through 


the incumbent lime: ſtone frrata, and taking up in its 


| paſſage a variety of heterogeneous ſubſtances. The 
water being thus ſaturated with mineral particles, en- 
ters the caverns and fiſſures i in a quieſcent ſtate, where 
the aqueous particles evaporate, and leave the metalic 
ones to unite, according to their affinities. Hence a 
variety of mineral bodies are daily fe ming. 


Now ſince it appears that the operations of N ature 


are progreflive i in the formation of ſtones and mine- 
rals of various denominations ; and not only in theſe 


inſtances, but univerſally, ſo far as human reaſon has 


hitherto been able to trace them ; therefore, the pre- 
ſumption is great, that the earth was brought to ma- 
turity from a chaotic maſs, by the ſame univerſal laws, 
in a regular, u uniform progreſſion. 


D e 
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Har. . 


An II. 2 whether the component Parts of the clas 
were created bomogeneous o i 


Adctonting to the preceding chapters, the terraqueous 
globe was: originally a fluid, chaotic maſs, and pro- 
greſſively formed into an habitable world: therefore 
let us now inquire whether its component parts were 


created homogeneous or heterogeneous. 


If the former, according to the immutable laws of 


Nature, they muſt have remained of one univerſal de- 


nomination, affinity, or ſameneſs, to the end of time. 
On the contrary, if they were created. heteroge- 


| 158685 or endued with different qualities, affinities, or 
laws of attraction, they muſt, in like manner, neceſ- 
ſarily remain of contrary aflinities or . to the 
end of time. | 

T hat the component parts of the earth are heteroge-- 
neous, or governed by different laws of attraction, is a 
ſelf-evident truth: therefore, ſince thoſe laws are im- 
mutable, it ſeems reaſonable to conclude, that the 
component parts of the chaos were heterogeneous, or 
endued with peculiar laws of attraction ; though 

equally 
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equally governed by one and the fame law of univer- 


ſal gravitation. ; 
Now ſince it appears, that the component parts of ; 


| the chaos were endued with different laws of attrac- 
tion, it becomes neceſfary to inveſtigate theſe laws, as 
they are of ſingular moment in the explanation of na- 
tural phenomena, and eſſentially different from the at- 
traction of gravitation, The celebrated chymiſt, M. 
Macquer, has, I chink, ſet theſe matters | in a very clear 
light: viz. 


« All experiments hitherto de, concur with daily 


80 obſervation, to prove that different bodies, whether 
“ principles. or compounds, have ſuch a mutual con- 
* formity, relation; affinity, or attraction if you will 
call it ſo, as diſpoſes ſome of them to Join and unite 
CL together, while they are incapable of contracting | 
« any union with others. This effect, whatever be 
. "its cauſe, will enable us to account for, and connect 


P together, all the phenomena that chymiſtry pro- 


« duces. The nature of this univerſal affection of 


„ matter 1s diſtinctiy laid down i in the following . 
0 poſitions. 


«« Firſt, If one FF WEIR has any aſknity or confor- 


% mity to another, the two will unite together, and 
form one compound, 
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"00 Secondly, It may be laid down as a general rule, 
; that all ſimilar ſubſtances have an affinity with 
each other, and are conſequently diſpoſed to unite, 
as water with water, earth with earth, &c. 
*« Thirdly, Subſtances that unite together, loſe ſome : 
of their ſeparate properties, and the compounds re- 
ſulting from their union partake of the properties of 
thoſe ſubſtances which ſerve as their principles. 
4 Fourthly, The ſimpler any ſubſtances are, the 
more perceptible and conſiderable are their affini- 
ties: whence it follows, that the leſs bodies are 
compounded, the more difficult it is to analyze 
them; that is, to ſeparate from each other, the 
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principles of which they conſiſt. 


Fifthly, If a body conſiſt of two ſubſtances, and | 
| to this compound be preſented a third ſubſtance, | 
that has no affinity at all with one of the two pri- 
mary ſubſtances aforeſaid, but has a greater affinity 
to the other than thoſe two ſubſtances have to each 
other, there will enſue a decompoſition, and a new 
union: that is, the third ſubſtance will ſeparate 
the two compounding ſubſtances from each other, 
coaleſce with that which has an affinity with it, 


form there with a new combination, and diſengage, 


bs: the 
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« the other which will then be left at liberty, and 
© ſuch as it was before it had contracted any union. 
* Sixthly, It happens ſometimes, that when a third 
| ſubſtance is preſented to a body, conſiſting of two 
ſubſtances, no decompoſition follows ; but the two 
* compounding ſubſtances, without quitting each - 
other, unite with the ſubſtance preſented to them, 
and form a compoſition of three principles ; ; and. 
this comes to paſs when the third ſubſtance has 
equal, or nearly equal, affinity with each of the 
compounding ſubſtances. The ſame thing may 
alſo happen, even when the third ſubſtance hath no 


affinity but with one of the compound ſubſtances 


4 only. To produce ſuch an effect, it is ſufficient 
that one of the two compounding ſubſtances have 
to the third body a relation equal, or nearly equal, 
to that which i it has to the other compounding ſub- 


ſtance with which it is already combined. Thence 


it follows, that two ſubſtances, which, when apart Fo 
from all others, are incapable of contracting any 5 

union, may be rendered capable of incorporat- 
ing together 1 in ſome meaſure, and becoming parts 


of the ſame compound, by combining with a third 


ſubſtance, with which each of them has an equal. 


affinity. 4 8 
* Seventhly > 
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„ Seventhly, A body which of itſelf cannot de- 


BOY be 


compoſe a compound conlifting of two ſubſtances, 


66 


cc 


C6 


40 compoſition, and a double combination. See M. 


Mapquer 8 Elements of Chymiſtry, vol. i. Ps. 11, 12, 


1 14. 


ü ſyſtem « of Nature ſeem to ariſe, | 


\ 


CHAP. 


| becauſe, as we juſt now ſaid, they have a greater 
« affinity with each other than it has with either of 
them, becomes nevertheleſs capable of ſeparating | 
the two by uniting with one of them, when it is 
« itſelf combined with any other body, having a de- 
gree of affinity with that one ſufficient to compen- 
fate its own want thereof. In that caſe, there will 
« be two affinities, and thence enſues a double de- 


Such are the conſtant invariable laws impreſſed up- 
on matter, from the beginning of the world to the 
| preſent 1 time ; whence many phenomena in the great L. 
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Y H A P. V. 
Oo the Separation of the Chaos into. Ar, 72 ater, He. . 


Hene . the 3 laws or principles 
beſtowed upon matter, let us endeavour to trace their 
operations in forming the chaotic maſs into an habita- . 
-ble worte. 5 
The firſt opei. tion which preſents itſelf to our con- 
ception is the figure of the earth: for according to pro- 
poſition the ſecond, the fluid maſs no ſooner began to- 


_ revolve upon its axis, than its component parts began 
to recede from their axes of motion, and thus conti- 


nued till the two forces were equally balanced, and 
the earth had acquired its preſent oblate ſpheroidical 
form. | 

The component parts being now arrived at a ſtate of 


reſt, with reſpect to the general laws of motion, be- 


gan a ſecond operation by means of their aflinities ; 
for, according to prop. 2, pag. 21, particles of a ſimilar- 
nature attract each other more powerfully than thoſe: 

of a contrary affinity or quality. 


* e Iſt and 2d, Pag. 4, and 6. 2 
Hence 
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Hence particles of air r united with thoſe of air; thoſe 


of water with water ; and thoſe of earth with earth; 


and with their union commenced their ſpecific gra- 


vities. 


The uniform ſuſpenſion of the component parts be- 
ing thus deſtroyed by the union of ſimilar particles, 
thoſe bodies which were the moſt denſe began their 


approach towards the center of gravity, and the others 
towards the ſurface. | 


Thus commenced the ſeparation of the chaotic maſs 


9 
into air, Water, earth, &c. = 


Now as air is eight hundred times lighter than wa- 
ter, it ſeems to follow, by the laws of ſtatics, that it 
became freed from the general maſs in a like propor- 
tion of time, ſooner than water, and formed a muddy, 
| impure atmoſpher, e. f ” 
The proceſs of ſeparation fell goes on, . the 


earth conſolidates every day more and more towards 


its centre, and its ſurface becomes gradually covered 
with water, until one univerſal fea prevailed o over the 


globe, perfectly pure and fit for animal life. 


Thus, by the union of ſimilar particles, the compo- 


nent parts of the atmoſphere and the ocean ſeem to 
have been ſeparated from the general maſs, aſſembled 
together, and ſurrounded the terraqueous globe. 

274 To 
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To the peculiar laws of attraction may likewiſe be 
aſcribed that ſameneſs of quality which prevails in 
Arata of different denominations, as calcarious, arg il- 

| laceous, &c. and alſo the aſſemblage of all other par- 
ticles into ſelect bodies, of metals, minerals, ſalts, talks, 
ſpars, fluors, cryſtals, diamonds, rubies, amethyſts, '. - 
and many other phenomena in the natural world. 
=—_ Having thus defined the general laws or principles 
1 by which the component parts of the chaos were ſepa- 
rated and arranged into the different claſſes of air, 
= 5 , water, &c. it may not be improper to remark, that as 
t ſun is the common center of gravity or the g0- 
3 verning principle i in the planetary ſyſtem, the preſump- 
tion is great that the governing body was at leaſt co- 

| eval with the bodies governed : 

Therefore, as the chaos else upon its axis during 
the ſeparation of its component parts, may we not 

thence infer, that as the atmoſphere was progreſſively 
freed from its groſs matter, light and heat muſt have 

gradually increaſed, until the ſun became viſible in the 
firmament, and ſhone with its full luſtre and brightnels 
on the face of the new-formed globe. 

Hence it appears, that ſeveral days and nights pre- 
ceded the ſun's appearance in the heavens. How far 
the reſult of this reaſoning may illuſtrate the Moſaic 
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pd 


account, of the ſun being created, or becoming viſible, 
on the fourth day of creation, is moſt humbly ſub- 
mitted to the conſideration and candour of the learned | 


world. 
It is further to be obſerved, that as the e ſeparation 


of the chaos was owing to the union of ſimilar parti- 
cles, it ſeems to follow, that as the central parts of the 
earth were ſooner at reſt than the more ſuperficial 

; parts thereof, that. the former would begin to conſoli- 

date before the latter, and therefore it appears repug- 
nant to the laws of N. ature, that the central part ſhould- 
conſiſt of water only, and the more ſuperficial part of 


a ſhell or cruſt, as ſome writers have imagined. 
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CHAP. vl. 


On the Formation 4 the primitive Iſlands. 


4 Ming sed the operations of Nature in ſeparating | 
| f the chaotic maſs into air, earth, and water, we have 
now to inquire into the formation of the primitive 
illands. by 15 
To inveſtigate this matter, let us ſuppoſe, for the 
preſent, that during the ſeparation of the chaos, the 
earth was perfectly free from the attractive influence 
of all other bodies; that nothing interfered with the 
uniform law of its own gravitation. It will then fol- 
low, that as the chaos was an uniform pulp, t the ſolids 
would equally ſubſide from every part of its ſurface, 
and conſequently become equally covered with water. 
On the contrary, if the moon was coeval with the 
| th its attractive power would greatly interfere 
with the uniform ſubſiding of the ſolids : for as the 
ſeparation of the ſolids and fluids increaſed, ſo, i in like 
manner, the tides would increaſe, and remove the ſo- 
| lids about, from place to place, without any order or 


regularity. — — 
E 2 Hence 
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Hence, the ſea neceſſarily became unequally deep, 
and thoſe inequalities daily increaſing, in proceſs of 
time dry land would appear, and divide the ſea, which 
had univerſally covered the earth. 
The primitive iſlands being thus raiſed, by the flux 

| and reflux of the tides, as ſand- banks are formed 1 in the i 
ſea, we cannot ſuppoſe them to have been of a any great 
2 extent or elevation, compared to the mountains and h 
continents in the preſent ſtate of the earth : therefore 
they can only be conſidered as ſo many protuberances 
gradually aſcending from the deep : whence it appears, 
that craggy rocks and impending ſhores were not then 
in being; all was ſmooth, even, and uniform; ; ſtones, 


minerals, &c. only exiſted in their elementary principles. 


The primitive iſlands being thus raiſed above the 
ſurface of the ſea, i in proceſs of time, became firm, and | 
fit for animal or vegetable life. - | 

Having now conſidered the formation of the atmo- 
ſphere, the ſea and the land, I cannot paſs over in ſi- N 
Hence the great analogy between the Moſaic account of 
the creation and the reſult of phyſical reaſonings, in ſo. 
many eſſential points: for we find the ſame ſeries of 
truths aſſerted in Scripture which are here deduced. 


from the univerſal laws and operations of Nature. 
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CHAP. vn. 


07 the Creation of marine Animals, and f their ze. | 


ing entombed in the Bowels Y the Earth. 


| Tas atmoſphere, ſea wid land, being now arrived f 


at a ſtate of maturity for the reception of the animal 
and vegetable kingdoms, it becomes neceſſary to in- 


quire into the order or ſucceſſion in which the diffe- 


rent ſpecies were created. 
It has already been obſerved, chap. v. that the earth 

in its primitive ſtate was univerſally covered with wa- 

ter, which became perfectly pure and fit for animal 


life, before the iſlands were formed, for the reception 
of terreſtrial animals. 


To inveſtigate theſe matters, let us ſuppoſe, for the 


” preſent, that marine animals were created during the 

3 univerſality of the ocean; this being granted, it ſeems 
to follow, that as the marine inhabitants increaſe and 
| multiply exceedingly, they would repleniſh the whole 
extent of the ſea, from pole to pole, ir in a ſhort {pace of : 


time. 


The waters PALE thus focked with inhabitants be- 
fore the primitive lands were c formed, many of theſe 


. N animals 
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animals muſt neceſſarily become inveloped and buried 


in a the mud, while the iſlands were raiſing. See chap. 


Hence it follows, that the deeper the primitive 


ocean; the longer the iſlands were in forming, and the 
deeper theſe animal bodies were entombed. 


Theſe matters þ being granted, it ſeems to follow, that 


as marine animals are endued with different degrees of 
activity, thoſe which arthe leaſt active, would con- 
ſequently be the leaſt able to defend themſelves from 


ſuch interments: therefore, as all ſpecies of ſhell- fiſh 
are leſs active than the finny kinds, the former were 


eonſequently buried in greater numbers than the latter. 


Such are the conſequences ariſing from the marine 


animals being created prior to the formation of the pri- 
5 mitive iſlands. Whence it follows, 


1. That as the ſea univerſally prevailed over hs . 


earth, and was univerſally inhabited, conſequently ma- 


ny of thoſe inhabitants muſt have been buffed i in all 


£ parts of the ſea, from pole to pole. 


2. And if they were buried and deprived of life i in 
ſucceſſive periods of time, they muſt conſequently be 
found at different depths in the earth ; in different 


ftates of decay „ and — ſtates of peigefaBtion. 


Having 


HS 
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Faving proceeded thus far hypothetically it becomes 
: neceſſary to inquire into the phenomena which relate 
to the exuviæ of marine animals found in the earth, 
and to obſerve their analogy with the preceding con- 
* cluſions: for on their agreement, the reſult of this rea- 
* muſt ſtand or fall. 
It is a truth univerſally known, that all parts of the = x 
| world hitherto explored abound with the exuvie of -—- i 
marine animals, as the bones, teeth, and ſhells of fiſn, „ 3 
embodied in the ſolid ſubſtance of ſtone, chalk, clay, ” 
&c. and that, in all theſe beds the fragments of fea 
ſhells are infinitely more numerous than the bones or I 
teeth of fiſh ; and that the 1. are generally ſound 4M 
near the furface, blended with a variety of adventitious — 
. | bodies. On the contrary, ſhell-fiſh are found at the N 
depth of many hundred yards, embodied in the ſolid 1 
ſubſtance of the lime- ſtone rata, through their whole | | 1 
thickneſs ; as may be obſerved in all the cliffs, and in 1 
the deepeſt mines in Derbyſhire, See the Appendix. 55 
The ſame phenomena likewiſe abound in various 
parts of Staffordſhire, Shropſhire, Nottinghamſhire, 
1 L Leiceſterſhire, &c. 
. "ii — 1. And, according to M. Buffon, foffil ſhells are 
1 5 15 N the Alps, on the top of mount Cenis, in the - 
„ Appenines, in the mountains of Genoa, and i in moſt 
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wy the quarries of thas and Wie in Italy; in moſt 
parts of Germany and Hungary, and indeed gene- 
rally in all the elevated places in Europe. We al- 
„ ſo find them in the ſtones whereof the moſt ancient ; 
a of the Romans were conſtructed. 


In Switzerland, Aſia and Aﬀea, travellers 


105 e petrified fiſh, in many places: for in- 


ſtance, on the mountains of Caſtravan, there i is a bed 


of white laminated ſtone, and each lamina contains 
a great number and diverſity of fiſnes; they are, 
for the moſt part, very flat, and extremely compreſ- 
ſed, in the manner of foſſil fern; yet they are ſo 


Well preſerved, that the minuteſt marks of their fins 


and ſcales are diſtinguiſhable, and every other part, 
15 whereby one ſpecies of fiſh is known from another. 
$198 There are likewiſe many echepites and pe- 
| trified fiſh between Iver and Cairo, and on all the 
hills and heights of Barbary, moſt of which exactly 


g correſpond with the like ſpecies taken in the Red | 
Sea. 


. The long chain of mountains, which extend 


cc 


cc 


from eaſt to weſt, from the lower part of Portugal 


quite to the moſt eaſtern parts of China, thoſe - 
which ſtretch collaterally to the north and ſouth of 
them, together with the mountains of Africa and 
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America, which are now known to us, all contain 


frata of earth and ſtone, full of ſhells. | 

333 - iflands of Europe, Aſia, and America, 
wherein Europeans have had occaſion to dig, whe- 
ther i in mountains or plains, all furniſh us with ſhells, : 
„and convince us that they have this particular in 
common with their adjacent continents. 
. The glaſſoptra, or the teeth of ſharks, and 

of other fiſhes, are found in the; jaws, poliſhed and 
worn ſmooth at the extremities ; ; conſequently muſt 
© have been made uſe of during the animals life 3 

and in the thells, the very pearls are found, which 
the living animals of the ſame kind produce. 
7. th well known that the Purpura and Pbo- 
1 have a long pointed proboſcis, which ſerves 


them as a kind of gimblet or drill, to pierce the 


ſhells of living fiſh, on whoſe fleſh they feed. Now 


b ſhells thus pierced are found in the earth, which i is 


another inconteſtible proof that they heretofore in- | 


1 « cloſed living fiſh, and that theſe fiſh inhabited places 5 
e where the purpura and pholades preyed on them. 
8. « In Holland ſea ſhells are found an hundred 
feet below the ſurface ; at Merly-la-Ville, fix leagues 
6 from Tat,; at ſeventy- five; and in the Alps and Py- 
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renean mountains they are found under beds of ſtone : 


of an hundred, nay even a thouſand feet. 


9. „ Shells are likewiſe found in the mountains of 


Spain, France, and England; in all the marble c quar- | 
ries in Flanders ; in the mountains of Guilders ; in 
all the hills round Paris ; in thoſe of Burgundy and 
Champagne ; and, in ſhort, in all places where the : 
baſis of the ſoil is neither freeſtone nor ſandſtone. 
o. By ſhells 1 would be underſtood to mean, not 
wp thoſe which are merely teſtaceous, but the re- 
licks of the cruſtaceous fiſhes alſo ; and even all 
other marine productions: and I can venture to 
aſſert, that in the generality of marbles there is ſo 
great a quantity of marine productions, that they 


appear to ag in bulk the matter whereby they | 


are united. 


5 


11. * Aung the many inflances of the multipli- 
city. of oyſters, there are few more extraordinary 
than that immenſe bed which M. de Reaumur gives 
an account of, which contains 1 30, 6 39,000 cubic 


fathoms. 


12. This vaſt 10 of marine bodies is in Tou- 


raine in France, at upwards of thirty-ſix leagues 


from the ſea. Some of theſe ſhells are found ſo in- 
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tire, that their different ſpecies a are very diſtinguiſh- - 
able, 5 


ths: Some of the ſame pieces are e found recent on 


the coaſt of Poictou, and others are known to be na- 


tives of more diſtant parts of the world. Amongſt 
them are likewiſe blended ſome fragments of the 


more ſtony kinds of ſea plants, ſuch as madripores, 
v0 « fungi marini, &c. The canton of Touraine con- 


tains full nine ſquare leagues in ſurface, and fur- 
niſhes theſe fragments of ſhells, wherever you 88 


Thus far M. Buffon. See his Natural Hiftory. 


14. We ſhall, however, be leſs aſtoniſhed at this 


hs conſiderable quantity” of ſhells, when we con- | 


ſider the vaſt increaſe of ſhell fiſh. It is not un- 


common to take away a bed of theſe ſhell fiſh, ſe- 
« veral fathoms i in thickneſs ; ; and though the places 
where they are fiſhed for appear to be intirely ex- 

F haufted, yet, in the enſuing year, there ſhall be as 


CC. 


many found in all theſe places as before: nor do 


I remember to have heard that any place whence 


they were taken, had ever been intirely exhauſted. 


15. Near Reading in Berkſhire, a continued bo- 
dy of oyſter- ſhells has been found; they lie in a 
fratum of greeniſh ſand, about two feet in thick · 


nels, ang extend over five or fix acres of ne. + 
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& they are ale by Arata of ſand and clay, up- 
* wards of fourteen feet deep : ſeveral whole oyſters 
are found with both their valves or ſhells lying to- 
| < gether, as oyſters. before they are opened; the 
* ſhells are very brittle, and in digging them up, one 
*© of the valves will frequently drop from its fellow. 
« Several are dug out entire; nay ſome double oy- 
* fters, with their valves united.”  Lowthory's — 
Phil. Tranſ. vol. ii. p. 428. e 
. *' Ina quarry at the eaſt: end of Broughton i in 
9 Lincolnſhire, innumerable fragments of the ſhells of 
« ſhell fiſh, of various ſorts, are found. under A Ara- = 
tum of ſtone embodied in clay, with pieces of co- 
40 ral, and ſometimes whole ſhell fiſh, with their natu- 
"00 ral ſhells and colours : ſome are moft miſerably 
6 cracked, bruiſed and broken; others ep ſqueez- | 
e flat by the incumbent weight of earth.“ Lo W- 7 
thorp's Abr. Phil. Tranſ. vol. ii. p: 428. 
1 . Sharks teeth are dug up in the iſle of shep- 
« pey, retaining their natural colour not petrified. 
18. The gl operra, or ſharks teeth, have like- 


ce wi been taken out of a rock i in Hinderſkelf Park, 
„ near Malton in Yorkſhire.” | | Lowthorp' 8 Abridg. 


Phil, * Tilt: vol. ii. p. 430. 


19. In 
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19. In the iſle of Caldey, and elſewhere about 
Tenby in Pembrokeſhire, marine foffils have been 
found in ſolid marble, on the face of the broken i 
ſea cliffs, 2π¾)0 hundred fathoms below the upper ſur- 

bi «© face of the rocks, Nor were they only. obſerved | 
C upon the face of theſe rocks, but even more or leſs 
— ay throughout the whole maſs or extent of them. 155 5 
FT his is manifeſt from divers rocks hewn down by : 
by workmen for making « of lime, and other Pieces ca- 
| ˙ "role fallen from the cliffs. 
= 20. Thouſands of foſſil teeth, exactly anſwering 
«to \ ls of divers ſorts of ſea fiſh, have been 
« found in quarries and gravel pits, about Oxford.” 
Ray, 3 D. p. 178. x82; | 5 
21. At Thamei in Oxfordſhire, the. DO or 
e thunderbolt ſtones, are found in a Aratum of blue 
6 clay, which ſtill retain their aative ſhelly Subſtance. 

EY hats belemnites found in gravel, pits, have 
_ «©, ſuffered much, by their being rubbed: againſt:e reach 
6 other i in the fluctuation of waters. : 
23. The zautili and belemnites are 8 
found at Garſing ne near Oxford. Philoſ. T ranſact. 
vol. liv. p. 5. 5 

24. At Weſtbere, an obſcure village, 8 three 
= * miles eaſt of Canterbury, many oyſters and other 
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- ſhells were dug up, ata conſiderable. depth; FRA 
ther with an iron anchor: and another anchor was 


dug at Broom Down, on the ſame ſide the level. 


26. Hardel Cliff, in Hampſhire, contains a great | 


1 


ce 


variety of turbinated and bivalve ſhells, which ſtill 
retain the native matter and colour of marine ſhells ; 


many of theſe are natives of very diſtant regions, 
and others of them 3 are not known to exiſt in a liv- 
ing ſtate. 4, ME 
26. In ſome pate of Suffolk, 1 am told, foffil 
| ſhells are ſo numerous, that they are dug up for ma- 
nure, and produce excellent crops. Theſe ſhells 
retain much of their native marine matter ; they are 


much decayed and blunted, as ſhells b by rolling on 


the ſea coaſt. 

FO; gl Sheppey Ile, and other parts of Kent, abound 
with foil thells, which ſtill retain their native co- 
lour and conſiſtence; ; likewiſe the teeth and verte- 
« bre of fiſh, and, in particular, thoſe of the ſhark ; 
alſo the remains of cruftaceous fines, as crabs, lob- 
ſters, &ec. 


28. In a hill acti n in 8 


great number of oyſters are dug up entire, but crum- 
ble into duſt, when expoſed 1 to the air. In the ſame 
ELL _-2þ 


% 
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place are alſo found periwinkle ſhells, whoſe ſpirals : 
< are reverſed to thoſe in the adjacent ten. 


29. Rungwell Hill, in Surry, is ſaid to contain Sn 
«© oyſter ſhells not petrified, nor much decayed, and ſo. 
like to oyſters newly taken from the ſea, that they 
have been opened for ſuch, in expectation of find- 

ing living fiſh therein.” Ray 3 Diſ. p. 129. 


3880 Near Stableford, the ſeat of the Earl of Sho 


rough, ſeveral beds of ſea ſhells were lately diſcovered, 
incloſed in calcarious earth ; | theſe ſhells ftill retain I 
their native marine matter, though much decayed. 8 
T he limeſtone frrata i in that neighbourhood abound 
with different ſpecies of foſſil ſhells, in a petrified : 


ſtate... TE ay - 
31. Many parts of Narthamptonthine contain fofll 


ſhells, i in great abundance, in part and wholly petrified, 
and, in particular, a ſpecies of oyſter, ſaid to be a na- 
tive of the Mediterranean Sea. I have in my poſſeſ- 
ſion a fragment of a Cornu- Ammonis, dug up near 
Northampton, which retains its native ſhell. > th 


In Mr. Lever's excellent Muſeum, are two curious 


ſpecimens of the  Cornu- Ammonis, with their native 


ſhelly matter remaining : ſuch inftances are rare, and 
of great value, by pointing out the origin of them. 


K 
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fe 32. FE In ls parts af Virginia, for b miles 0 


6 
ce 
cc 


cc 


cc 


* they are continued many yards perpendicular. In 
ſeveral places the ſhells are much cloſer, and being . 
<< petrified, ſeem to form a Sratum of ſtone, I have 


en, in ſeveral, places, veins of theſe rocky ſhells, 


cc 
cc 
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cc 


cc 
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cc 

cc 


cc 


4e 


together, the ſoil is ſo intermixed with oyſter ſhells, 
that there ſeems to be as great a quantity of ſhells 
as of earth : how deep they lie thus intermixed, I 


think, is not yet known ; for in the broken banks | 


© three or four yards thick, at the foot of an hill, 
1 whoſe perpendicular height might be twenty or 
thirty yards. Of theſe rocks of oyſter ſhells that . 
are not ſo much petrified, they burn and make G 


their lime. 8 
RT. Often i in the loofer banks of ſhells and earth, are 


found perfect teeth petrified, ſome of them not leſs 


2 than two or three inches long, and above one inch : 
e broad; the part that one might ſuppofe to grow 
out of the Jaw was poliſhed, .and black almoſt as : 


Ke 


vt jet, the other brown, and not ſo ſmooth. 
47 1 he back- bone of a whale, and ſeveral ribs, were 

dug u up out of the ſide of a hill ſeveral yards deep, 
. about four miles diſtant from James-Town and the 
1 river, Another, back- bone of a whale, and ſeveral 
teeth, were found i in hills beyond the falls of James- 


5 CD... River, 
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„ River, at leaſt one hundred 400 fifty miles up the 
cc country.” e Abrid. Phil. Tranſ. vol. ne 
; p . 
55 Foſſi Votes and ſhells of ſeveral ſorts, have 
3 been found in Maryland ; ſome of them have re- 
« ceived little alteration in the earth, others more, and 


( ſome were ſo changed as to be ſtony ; but all of 


Na them retained their ancient ſhape. Some of them 
were compared to the tongue and palate of a fiſh 
«© obſerved at Jamaica, and found perfectly analo- 
« gous to each other. ene 8 _ Philof. 
Tran. vol. ii. P. 43. 

34. Naphat, a remarkable mountain in Ireland, 

“ ſaid to be elevated ſeveral hundred fathoms above 
« the level of the ſea ; yet, within ten yards of the 
top of this mountain, there are ſeveral vaſt beds of 
% marine ſhells of various Kinds; as whelks, muſcles, 


% cockles, &c. and parallel to theſe are thoſe vaſt 15 


mountains in Virginia, and other parts of America.” 
35+ The moſt remarkable phenomenon I know, re- 
ſpecting foſſil ſhells, is at Claxby in Lincolnſhire. The 
facts are as follows: It appears by a late experiment, 
made by C. Pelham Eſq. of Brockleſby, for the diſco- 
very of coal, that the fragments of real ſea ſhells, not 
— nor apparently changed from their native te- 
ſtaceous 
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ſtaceous matter, are diſperſed : through a fratum of 


black indurated clay, to the depth of ſeventy yards : 


| how much deeper this clay and ſhells are thus conti- 


nued, is not yet aſcertained ; ; it alſo contains many no- 


dules of iron-ftone, which are generally accompanied 
with a vitriolic acid, and has an incumbent ftratum | 
of limeſtone, which may probably be twenty or thirty 
yards thick. The above experiment was made where 


the clay baſſ "7 0 from under the limeſtone. 
36. The limeſtone frata in Derbyſhire contain a 


great variety of foſſil bodies, repreſenting the exuvie” 


of marine animals, as cockles, corals, entrochi, &c. of 
various kinds, but all of them changed to a ſtony ſub- 


| ftance. From various circumſtances it appears, that 


theſe foſſil bodies have originally, and in many inſtances 
now lie upwards of two hundred fathoms deep. See 


the Appendix. 


Theſe apparently marine productions are ſo nume- 


rous in all parts of the world hitherto explored ; and 


ſo univerſally obſerved, that it ſeems needleſs to enu- 


merate any more inſtances of them: : let us, therefore, 


conſider, in a more particular manner, the phenomena 


* Aterm uſed by miners, | when an under ſtratum appears at the 
a Auſper See the Appendix, Plate 1. 
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appertaining to theſe foſſil bodies, and Press to w 
ſome general inferences concerning the origin of them. 
1. The bodies thus reſembling, both in ſubſtance 

and ſhape, the ſhells of divers ſorts of ſhell fiſn, and 
| likewiſe the bones and teeth of marine animals, are 
8 found on the higheſt mountains, and in parts remote 

5 from the ſea ; 3 likewiſe in vallies ang deep receſſes of 
the earth. TE 1 
„ They are found retaining the native teſtaceous 5 
matter, colour, and figure of marine ſhells, inſomuch : as 
not to be diſtinguiſhed from the ſhells of living fiſh. 
3. They are alſo found in various ftates of Weg : 
and variouſly impregnated with ſtony or metallic mat- 
ter; and even changed to the ſubſtance of the ſtone 
| in which they are inveloped. * 
. They are found in the ſolid ſubſtance of lime- 
ſtone, chalk, clay, &c. diſperſed through the whole 
maſs of the rata, more or dels, from their r upper to 
2 their lower ſurfaces. _ 

5. The bivalve ſpecies are Loui with both their 

valves intire and cloſe, as the ſhells of living fiſh ; and 
when they are thus found, they generally compoſe di- 


ſtinct beds of oyſters, cockles, mulcles, &c. as the ſame 
ſpecies do i in the ogean. | 


4. 
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6. Wherever beds conliſt of the fragments of ſhells, 
I have ever found them compoſed of various kinds, 

confuſedly blended together, in like manner as the 
fragments of ſhells are in the ſea. 

7. The bones and teeth reſembling thoſe of fiſh, 
are alſo found, retaining the figure, colour, and poliſh 
of recent teeth, and even apparently worn by uſe ; 
but though great numbers of them are found, yet the 


” | number of foſſil ſhells by far exceeds them. 


Vuch are the phenomena accompanying theſe foſſil 
bodies: therefore the Glowing inferences > may be fair- 
ty deduced. Ns 

Fü, Their 3 in Ss and fabiadce to the 
| ſhells and bones of living fiſh, together with a gra- 
dual change in the conftitution of their component 
parts, from a teftaceous ſubſtance to that of ſtone, &c. 
evidently. ſhews, that all foffil ſhells muſt have been : 
originally the productions of the ſea. 

Secondly, their being found, in all parts of the world, 
on the higheſt mountains, and in parts remote from the 
ſea, plainly ſhews, that the ſea originally prevailed 
over the earth, from pole to pole, according to chap. v, 
and likewiſe, that theſe marine animals were oreated — 
prior to the primitive iſlands, and conſequently prior to 
terreſtrial animals, agreeable to the Scripture account. 
| Thirdly, 
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_ Thirdly, T. hey are Burled at various depths/ in the 
earth, and are found i in various ſtates of decay and de- ; 
: grees of petrefaction; 5 therefore, it ſeems to follow, | 
that they Were entombed, and deprived of life, in ſuc- 
| ceflive periods of time, according to the former "__ | 
of this chapter, page 30, 31. Rs 
Fourthly, Thoſe which form distinct bets af oy 
ſters, cockles, muſcles, &c. were conſequently generat- 
ed, lived, and died i in the very beds wherein they were 
found; and could not have been removed from diſtant 
regions of the earth by a flood or floods of water, with 
ſo much order as to preſerve their reſpective claſſes di- 
ſtinet or ſeparate from each other. A 
Fifthly, Their being entombed in the ſolid ſubfiance : 
of limeſtone, chalk, &c. plainly teſtifies, that all ſuch 
Arata muſt have been originally in a ſtate of Huidity, f 
to receive them; according to chap. „ 15 
The general agreement of theſe phenomena wh 
|  - the reſult of the preceding chapters, deduced from the 
laws of Nature, ſeems to be the moſt ſolid foundation 
on which general theories can be eſtabliſhed, or whence 
all real knowledge in 0 e can be truly 
derived. 
Here it may not be i improper to remark, asa further 
teſtimony, that marine animals were created prior to 
I the 
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the primitive iſlands, viz. that no terreftrial animals or 
vegetables are found inveloped in the limeſtone ftrata ; 

of Derbyſhire, which contain the marine productions: * 
nor any remains of marine animals are ever found in 
the argillaceous rata, which contain the vegetable 

impreſſions. And it is further to be obſerved, that 

the argillaceous rata, are incumbent on the limeſtone . 
or calcareous beds : but more of this i in i the Appendix, ; 


2 The impreſſion . a ile diſcovered by Mr. Henry Wat- 5 
ſon of Bakewell, near the upper ſurface of fratum No. 3, plate I. 
may ue be wandere as an objection to that general rule. s 
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General ON ares a 071 dls te dts and interior 


Parts Y zhe Earth. 


"ORIEL the condfufons we have drawn in 


the preceding chapter, to prove the origin of foſſil 
| ſhells, have ſo much the appearance of truth, neverthe- 
: leſs, ſome objections may poſſibly ariſe in the minds of 
thoſe readers who have been accuſtomed to conſider 
mountains and continents as primary productions of 


Nature. Such inquirers may probably reaſon thus 


with themſelves: "OST | 
If the foſſil ſhells which are found i in the tops of ” 


cc 


0 


| N <c 
<6 
6 


£66 


«(6 


<c 


be. the higheſt mountains were generated, and have li- 
ved and died, in the very beds wherein they are 5 


found, thoſe beds muſt have been originally the bot- 


tom of the ocean ; and if ſo, pray, whence pro- 
ceeds theſe vaſt alterations on the ſuperficial parts 


of the earth ? Why hath the ſea deſcended ſo far 
beneath thoſe mighty eminences, the Alps, the An- 


des, the Pyreneans, &c. and 851 hath it ated 


from | 


a 


te 
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« from thoſe extenſive tracts of land, the conti- 
* nents ? Were not theſe things originally thus crea- 
ted? If not, pray whence proceeds theſe great in- 

equalities? Hiſtory is ſilent concerning ſuch events ; 5 
and tradition is too faint to reſt much proof upon it; 
cc therefore, ſince we have no written evidence to 
| ms. us. in the ſcrutiny, and tradition itſelf fails 
cc us through age, we cannot wholly aſſent to the 


0 preceding concluſions, until theſe apparent ob- 
jections are removed.“ 


c 


80 


To ſuch candid inquirers I beg leave to anſwer, 
that whoever attentively views and conſiders the pre- 
| ſent ſtate and condition of the terraqueous globe; its 
craggy rocks and mountains, its ſteep, angular and 
impending ſhores, ſubterraneous caverns, &c. will be 
almoſt perſuaded without any farther inquiry, that 
5 theſe romantic appearances are not the effects of a re- 
| gular uniform law, but of ſome tremendous convul- | 
ſions, which have thus burſt its grata, and thrown 
their fragments into all this confuſion and diſorder : 
nay, the very repreſentation of ſea and land, upon a 
geographical chart, ſeems alone ſufficient to eftabliſh 

the truth of ſuch a conjecture. 
Let us not, however, take thoſe things for granted 
which we are able to inveſtigate from a ſeries of unde- _ 
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niable data: it is one thing to aſſert a truth, and an- 
other to prove it; the former leaves the mind in a 
ſtate of ſuſpence, the latter in poſſeſſion of truth. 


theſe wonderful appearances, let us endeavour to re- 
: collect the general ſtate and condition of them. 


ce 


cc 


K 
cc. 


cc 


cc 


«Cc 


| 4 . 
Ti 


cc 


> 


der, or cut with ſaws, both acroſs and kenn mer. 
Some of them are remarkable for their appearances ; 


pears ſuch : A group of the creſts of mountains, as re- 


46 


ſemble the proſpect of an old city, with towers and 1 
85 

vered with ſnow, whilſt the chaſms i in others make 
way for the light to penetrate. 5 
ſea ſhore too, is almoſt every Where ficep, : 
angular, and impending, inſomuch that the water, 


can be found with a line of one thouſand fathoms.. 
5 Nordall creek 1s alſo ſaid to be nine hundred fa- 
miles up the country, are alſo ſaid to be three or 


four hundred fathoms dep; ; and the bottom of 
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But before we attempt to inveſtigate the cauſe of 


We are told that © Norway abounds with ſtupen- 
dous rocks and mountains, as it were, cloven aſun- 


on the left hand, failing up Joering Creek, there ap- 7 
Gothic edifices : ſome of them are continually co- | 
cloſe to the rocks, is generally three or four hun- 
dred fathoms deep; and in Floge Creek no bottom 


thoms deep; ; and other creeks, which run thirty 


66 the 


: i 
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66 the ſea and bcher waters in that obuntry conſiſt of 


rocks, mountains, and vallies, like the land. Thus 


far Biſhop Pontoppidon's Hiſt. of Norway. 


We are alſo told, that many other parts of the 


world are in a ſimilar ftate to thoſe of Norway. 


The mountains in Derbyſhire, and the moorlands of 


of Staffordſhire appear to be ſo many heaps of ruins, 
and more eſpecially the latter; for, 1 in the neighbour- 
hood of Eton, Wetton, Dovedale, Ilam, and Switham- 
ly, the Arata lie in the utmoſt confuſion and diſorder. 


They are broken, diſlocated, and thrown into every 


poſſible direction, and their interior parts are no leſs 


rude and romantic; for they univerſally abound with 
ſubterraneous caverns; 3 and, in ſhort, with every poſſi- 


ble mark of violence. The caverns near Buxton and 
Oaſtleton, and the ſubterraneous rivers, the Manifold 


and the Hamps, are familiar inſtances of the preſent 


ſtate and condition of thoſe parts of the globe. The 


former river, after a paſſage of four or five miles from 
the north, and the latter about the ſame diſtance ſrom 


the weſt both emerge at the foot of the ſame cliff, in 
the gaden of John Port, eſq. of Ilam, about the di- 


ſtance of twenty yards from each other. 
We may add, to the above obſervations, that extra- 


ordinary phenomenon of large blocks of ſtone being 
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ſcattered over the ſurface of mountainous countries, 
and blended with their ſoils to very conſiderable depths, 
as if they had been originally ejected from their na- 
tive beds by ſubterraneous blaits, as ones from Veſu- 
vius and Xtna. 79 
The fragments are thus circumftanced : thoſe which 

lie near their native beds are too numerous and maſſy 
- for the hand of man to have placed them there, and 
are in as much diſorder as ſtones caſually thrown toge- 
ther. ""Þ he banks on the eaſt ſide of the river Der- 7 
went, from rich Cliff, for twenty miles up the river, 
are thus covered; and the ſame may be ſaid of many 5 
other mountains in Derbyſhire and Staffordſhire. - 

Theſe ſtones lying ſo near their original Pratum, ; 

we may eaſily ſatisfy ourſelves that they are detached 
parts thereof; and, by analogy, the more diſtant frag- 
ments may be aſcertained with equal certainty, tho. 

at the diftance of ten or twenty miles. 

In the neighbourhoods of Utoxeter, in Staffordſhire, 
blocks of limeſtone are Snquenty dug up, of four or 
| five hundred weight each; and yet I cannot learn 


that there are any quarries of the ſame kind nearer. 
than four or five miles. 


The fragments of ſtone perfectly analogous to the 
As were dug up at Etwall in Derbyſhire, A well 


being 


> 
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being ſunk, to the depth of eleven yards, many of theſe 


ſtones were found, intermixed with other adventitious 


bodies, from the ſurface of the earth to that depth, 5 


ſome of them were ſix or eight pounds weight, and 
ſome ſmaller. Now although Etwall cannot be leſs 
than fifteen or twenty miles from any known quarry of 
the ſame kind, we cannot help concluding that they 
were originally ejected to that diſtagce ; ſince ſuch ef- 
fects are frequently produced by ſubterraneous explo- 
ſions : and what makes this conjecture more probable, NI 
the ſame phenomena have been obſerved in many other 
wells in that village. 
I have alſo ſeen many blocks of Corniſh Moor-ſtone, 
or granite, in ſeveral parts of Staffordſhire and Shrop- | 
ſhire, and particularly ! in the neigbourhood of New- 
port. 5 
Ws» preceding inſtances may ſerve to ſhew the ge- 
neral ſtate and condition of the terraqueous globe: 
therefore we have now to inquire what alterations have 
been produced on the ſuperficial parts of the earth ſince 
the commencement of hiſtory, in order to obſerve the 
analogy between thoſe effects, and the appearances we 
have been enumerating, which is reſerved for the ſub-- 
ject of the enſuing chapter. 
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VV learn IR Pliny and other natural hiſtorians, 
that the ſuperficial parts of the earth have ſuffered . 
| ge alterations, at different periods of time, viz. 

1. That many mountains have been raiſed, and 
others depreſſed, or totally ſwallowed, with cities, and 
large diſtricts of land ; and that navigable. lakes have N 

* in the places of them. 
That many mountains have likewiſe been thi- 
Wr to pieces, and their fragments thrown into their 
adjacent vallies, and even to the diſtance of ten or fil. 05 
teen miles. 
3. That great clefts or fires" have been frequently 
produced, from whence rivers of water and melted 
matter have flowed, and deluged the adjacent coun- 
tries; and likewiſe that great agitations of the ſea, 
and alſo rivers, and lakes in the inland countries, have 
frequently accompanied theſe tremendous convulſions 
of Nature. 
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Let ws, therefore, firſt, recite a few recent inſtances, 
to ſtrengthen the credibility of thoſe which happened in 


ce 


cc 


cc 


CC 


"*'8 


| \ 


cc 


the more early ages of the world. 


We are told, that in the dreadful earthquake, 


3 deſtroyed Liſbon, on the firſt of N ovember I755, 
the mountains of Arrabida, Eftretta, Julio, Marvan, . 
and Cintra, being ſome of the largeſt in Portugal, 
were- impetuouſly ſhaken as it were to their very ; 
«© foundations; and ſome of them opened at their | 


2404 


ſummits, ſplit, and rent in a wonderful manner, and 


huge maſſes of them were thrown down 1 into the ad- 
jacent vallies. * 

A ſine new ſtone quay, where the ebene land 
their goods, where at that time about three thouſand 


| FOE 


= people were aſſembled for ſafety, was turned bottom 


(c 


25 


cc 


cc 


upwards, and every one periſhed : nor did ſo much 


as a ſingle body appear afterwards. +1 have ſince 


been credibly informed, that the water where the 55 
quay ſtood 1s now one hundred fathoms deep. 


2 K ſea port, called St. Ubal's s, was only 
ſwallowed. up, people and all.“ 4 


35 In Morocco, the earth opened, ant finllowed 


up a village with all its inhabitants, to the number of 


* See Hiſt. & Philo, of Earthquakes, p. 6 5p 5 
+ Philoſ. Tranſ. * xlix. p. * e Ibid, p. 413. 
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66 elbe oi or ten thouſand perſons, together with their 
e cattle of all ſorts, as camels, horſes, horned cattle, 
% &. and ſoon after the earth cloſed again, in 2 the 
00 ſame manner as it was before.... 

4. © The famous city Taſſo was wholly ſwal- 
8 lowed; no remains being left. “ 

"TY * One of the Sarjon Hills was rent in two; ne 
ice of which fell upon a large town, where there 
« was the famous ſanctuary of their prophet, known 
0 by the name of Mula Teris ; and the other ſide of i 
<< the ſaid hill fell down upon another large town, and 

„ both towns ans inhabitants were all buried under 
« the ſaid hill.” | 

We have likewiſe many other authentic accounts of 5 
this fatal and ertenfive earthquake, in he e periodical 
AR 

6. The earthquake was more dende in „ Barba- 
40 ry than at Portugal ; At Mequinez that part of the 
"68: city where the Jews reſided was intirely ſwallowed up, 

and all the people of that ſect, being about four thou- 
fand in number, periſhed erke ſeven or eight. * 

7. In another paper it is ſaid, The great city of 

ne is no more, It was buried i in the bowels of 


La) 


ks Philoſ. Tranf al. . + Ibid, p. 432. 
-+Ibid;-p 4 . Sent. Mag Jan 1756 pro ——— 
3 E ee the 
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c the earth, on the nineteenth of November, by a vi- 
olent ſhock of an earthquake, which likewiſe ſwal- 
lowed up, at ſeveral leagues diſtance, two camps 
cc of the moving Arabs, upward of four hundred tents, 
«containing twenty-five or Ry. perſons. each, with > 
Bot. Wet tract of country. 
In the year 16 92, a great part of Port-Royal 
0 in ee was ſunk by an earthquake, and remains : 
0 covered by water ſeveral fathoms deep ; ſome chim- 
4. nies and maſts of ſhips appear above water. On the 
=" north ſide, above 1000 acres of land ſunk. Some 
mountains along the river, betwixt Spaniſh- Town 
60 and Sixteen- mile Walk were joined together ; and 
be others ſo thrown on heaps, that people were forced 
«© to go by Guanaboa to Sixteen-mile Walk. 
At Yellows, a great mountain ſplit, and fell into 
„the level land, and covered ſeveral ſettlements. 
L Another plantation was removed half a mile from 
the place where it formerly ſtood. 
In Clarendon precinct the i gaped prodigi- 
46 ouſly; ; and all over the | iſland there were abundance 
« of openings ; nay, many thouſands”; but in the 
* mountains are ſaid to have been the moſt violent 
« ſhakes : indeed they are ftrangely torn and rent, 


8 


* 25 


Gent. Mag. December 1755, p. 864. 
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inſomuch that they ſeem to be of different ſhapes 
now, from what they were, eſpecially the Blue and 
other higheſt mountains, which ſeem to have been 
the greateſt ſufferers. And a large high mountain 
near Portmorant, near a day' s journey over, is ſaid 
to be quite ſwallowed up; and in the place where 
. ſtood there is now a great lake, of four or five 
; leagues over. | 


E The Blue and its neighbouring mountains uſed - 


to afford a fine green proſpect; now one half part 
of them at leaſt ſeem to be wholly deprived of their 
natural verdure. There one may ſee where the 
tops of great mountains have fallen, ſweeping down 

all the trees, and every thing in their UF and 
«. making a path quite from top to bottom.” * 


9. In the year 1699, ſeven hills were ſunk by an 


Cc 


cc: 


earthquake, in the iſland of Java, near the head of 


the great Batavian river, five on this ſide and two 


on the other. And nine more were likewiſe ſunk 
on this fide the Tangarang river. Between the 
Batavian and Tangarang rivers, the land was rent 


and divided aſunder, with great cleſts, more than a 


foot wide. — 


10. The Pico, in the Moluccos, accounted of 
equal height with chat of —— was ſunk by an 
„ 


2 Lowthorp' $ Abridg. Phil. Trazf. vol. ii iP. 417. 
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earthquake, and quite ſwallowed up into the earth, 


e and left a lake i in its place,” | A 5 


p. 307. 
21. . In the year 1646, many of thoſe vaſt moun- 
* tains of the Andes were quite ſwallowed up and 


* loft.” Dr. Hooke's Poſt. p. 307. 


12. « In the year 1 538, the famous town called St. 


6 Euphemia, ſituate at the ſide of the bay, under the 


7 e e of the Knights of Malta, Was totally 
* ſwallowed up, with all its inhabitants, and nothing 


« appeared but a ſtinking lake in the place of it. 


1.98 The 11th of January, 1693, a mighty earth- 


quake happened i in Sicily, and chiefly about Catanea : | 
the violent dancing of the earth threatened the whole 


cc iſtand with intire deſolation. The earth opened in 


ſeveral places, in very long cleſts, ſome an hand's 
„e breadth, others half a palm, others like great gulplis. 
In the plain of Catanea, water was thrown from 
5 pn long clefts, altogether as ſalt as the ſea, 


Great rocks were thrown down every where, and 


: « |; in the country of Lotino, a great number of people 
* periſhed i in the houſes beaten down by the rocks rol- 
ling down the hills. A great number of noble ſtruc- 
* tures lie, like a horrid deſert, in vaſt heaps of ruins, 


Dr. Hooke's Poſt. p. 306. 
12 — MN 
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« and not leſs . 59, 969 perſons were ele by 
the fall of them, i in the different parts of Sicily.” * 
Having enumerated a few recent inftances of the al. 

terations produced on the ſuperficial parts of the earth, 
by ſubterraneous convulſions, we may venture to recite 


thoſe which happened in the more early * of the : 


world. 
Pliny has not only recorded many extraordinary phe- 


nomena which happened in his own time, but has 


likewiſe borrowed. many others from the learning of 8 
more ancient nations. | 
14. © Acity of the Lacedemonians was deftroyed 
« by an 5 and its ruins wholly buried by 
« the mountain Taygetus falling down upon them,” 
Chap. Ixix. p. 37. 


15. Many ſtrange eflects enſue from earthquakes 5 
« in one place the walls of cities are laid along ; in 
another they are ſwallowed up in deep and wide 


« chaſms: here are caſt up mighty heaps of earth; 8 


66 there, are let out rivers of water, and ſometimes of = 
. fre ; in another place, the courſe of rivers: are 
4e changed. The chaſms ſometimes remain wide 


4 open, and ſhew what hath been ſwallowed up; at 
«© Other times they cloſe up again, and conceal all: that 


« js contained in them, and no viſible marks thereof 


+ 


* Lowthorp's Abridg. Phil, Tranſ. vol. ii. p. 408, 409. 
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« remain, notwithſtanding they have many times 45 
ce youred cities, and whole tracts of land. Pliny 8 
Nat. Hiſt. chap. Ix. Fs | | 
16. I found,” ſays Pliny, “ in the books of the 
Tuſcan learning, an earthquake recorded, which 
happened within the territory of Modena, when L. 
Martius and S. Julius were conſuls, which repeatedly 1 
daſhed two hills againſt each other. With this con- 
F flict all the villages, and many cattle were deftroy- 
« ed; and this happened the year before the war of 
our aſſociates: which I doubt whether it were not 
8 more pernicious to the whole land of Italy than the : 
civil wars. This event happened in the day-time, 
and was obſerved by many Roman gentlemen. 
17. © No leſs a wonder happened in our age, in 
the very laſt year of Nero the emperor ; - when 1 mea- 
dows and olive rows (notwithſtanding the great 
public port-way laid between them) paſſed into 
0 each others place, in the Marrucine territory. ” See 
his Nat. Hift. chap. xili. p. 39. 5 
18. The greateſt earthquake in man 8 memory | 
was that which happened during the reign of Tibe- 
„ rjus Cæſar, when twelve cities of Aſia were laid le- 


vel in one night. Ibid. WP Ixxiv. * 39. 


Having 
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19. Having recited a few inſtances of mountains, 
cities, and large diftrifts of land, havigg been ſwal- 
lowed up from time to time, in various parts of the 
world ; and others which have been clove aſunder, 
| ſhivered to pieces, and their fragments thrown into 
the adjacent vallies; let us now enquire what other 
effects have been produced uy theſe dreadful convul- 
g ſions of nature. . 
20. Thoſe famous iſlands Delos and Rhodes: are 
recorded to have grown out of the ſea; and after- 
5 wards thoſe that were leſs, namely, Anaphe be- 
*« yond Melos, and Nea between Lemnus and Hel- 
< leſpont. Alone, alſo, between Lebedus and pe- 
os. Thera likewiſe and Theraſia, among the Cy- 
M0 clades, which firſt appeared in the fourth year of the 
« 135th Olympiad. | Moreover among the ſame 
« iſles, 130 years after, Hiera : and two furlongs from | 
WL it, after 110 years, Thia, even in our time, upon 
Fo the eighth day before the ides of July, when M. Ju- : 
„ nius Syllanus, and L. Balbus were e conſuls.” r 
Nat. Hiſt. p. 40, chap. lxxvii. | 5 
21. This truly eminent author has alſo recorded 
many other conſiderable alterations which have hap- 
pened ( on the ſuperficial parts of the earth, at different 
periods of time; but, for brevity ſake, they are here 


L omitted, 
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: omitted, being of ſuch remote antiquity. To Pro- 
: ceed. 


6 


cc 


| c c 


4 


te 


22. In the year al the illand Hiera was enlar- 
ged to twice its former dimenſions by the addition 
of another iſland, which united ſo well to it, that 
there remains no other mark of its joining than a 

cleft or fiſſure, which reaches from one end of 8 


- 4. 


6 iſland to the other, and. 1 in ſeveral places is is not fix 


be: inches wide, 


23. And in the month of December, 1427, this 


iſland called Hiera, or the Burnt Iſland, Was again 


encreaſed by great rocks raiſed up by ſubterraneous 


fires. I he ſame thing happened again in the year 


1457: but with this difference, that the ſubterraneous a 


fire, after having raiſed to the height of five or ſix 


feet above the water, a vaſt quantity of rocks, 
| which formed a ſpace about a mile in circumfe- | 


rence, opened a paſſage for the ſea water to enter, 
« by which it was extinguiſhed. 


24. In the year 1573 another iſland was formed, | 


on 


called the Leſſer Burnt Iſland. Mlotte's Abridg. 


Phil. Tranſ. vol. ii. p · 200. part IV. 


25. From the 24th of September to the gth of 


October, 1650, the iſland of Santirinum, cours; By 


4 called by — Thera, was dreadfully ſhaken with 


 _ &«&. earth uakes, 
= T 5 
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earthquakes, ſo that the inhabitants expected no- 
thing but utter ruin, and were yet more amazed to 
« ſee a horrid eruption of fire out of the bottom of 
the ſea, about four miles to the eaſtward of the 
iſland; previous to the appearance of fire, the wa- 
« ter was conſiderably elevated in that place, and the 
wave ſpreading itſelf round every way; overturn- 
ed every thing it met, deſtroying ſhips and galleys, 

in the harbour of Candia, which Was s eighty miles 


: diſtant. 


The eruption filled the air with aſhes and horri- 
< ble ſulphureous vapours, and dreadful lightnings and 
* thunders ſucceeded. All things in the iſland were 
covered with a yellow ſulphureous cruſt, Multi- 
tudes of pumice and other ſtones were thrown up, 
2 and carried as far as Conſtantinople, and to places 
at a great diſtance. The force of this eruption was 
greateſt the two firſt months, when all the neigh- 


5 bouring ſea ſeemed to boil ; and the volcano con- 


5 tinually vomited up fire- balls: upon the turning of 


the wind, great miſchief was done in the iſland of 
© Santerinum; many beaſts and birds were killed: 
e and on the 29th of October, and 7th of Novem- 
ber, fifty men were killed by it. The other four 
months it laſted, tho much abated of its former 
| fierceneſs, 
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ce fierceneſs, yet it Rill caſt up ſtones, Aa 4 to 
0 endeavour the making of a new iſland which, 
f though it do not yet perfectly appear above water, - 
yet tis covered but eight feet by the water. It is 
* alſo ſaid, the ſea, in that place, was before fathom- 
| See Dr. Hooke's Poſt. Work, pP. 303». - 
. « In the year 1707, another iſland was diſco- 
«©. yered, where it is ſaid, the ſea was eighty or an 
hundred fathoms deep. This iſland continually in- 
e creaſed i in height and breadth, for the ſpace of three 
« years; in which time it became fix miles i in circum- 
“ ference, and of conſiderable height. See Philoſ. : 
Tran. vol. ii. p. 200, part iv. Motte's Abr. 
1 The iſland Santorini itſelf is ſaid to be « com- 
6 . poſed of burnt rocks and ee, Ibid. 
p. 200. | 
F 48. cc In the year 1628, one of the iſlands of the 
"66 Azores, near the iſland of St. Michael, roſe up from 
«« the bottom of the ſea, which, in that place, Was 
4 160 fathoms deep; 3 and this iſland, which was raiſ- : 
ed in fifteen days, is three leagues long, a league 
f and a half in breadth, and riſes 360 feet above the 


« water,” See Sir Wm. Hamilton's Obſervations on 
Veſuyius and Ætna, P- 159. 


_ OE 
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29. * On the 2oth Neremiber 1720, a ſubterra- | 


« neous fire burſt out of the ſea near Tercera, one 
« of the Azores, which threw up ſuch a vaſt quantity 
of ſtones, &c. in the ſpace of thirty days, as formed 
an iſland about two THEN diameter, and nearly 


« round. 
. Prodigious can den f pumice- ſtone and balf- 


06 broiled fiſn were found SE on the ſea, for ma- 5 
8 ny leagues round the iſland.” See Philoſ. Tranſ. 
vol. vi. part ii. p. 203. Eames - s Abr. 


30 „ Another example of the ſame kind happened 


<a Manila one of the Philippine iſlands, in the year 


4:7 750. This eruption was attended with violent 
« earthquakes, to which that iſland, as well as the reſt 


5 of the Philippines, is very much ſubject.“ See Rev. | 


Mr. Michell's Conjecture on Earthquakes, p. 16. 
31. We may add to the above, the vaſt quant or 


Pente les which have been ſometimes found float- 


ing upon the ſea, at fo great a diſtance from the ſhore, 
as well as from any known volcano, that there can be 
little doubt of their being thrown up by fires ſubſiſtin ing 5 
under the bottom of the ocean. 
32. « Mr. Garwin relates, that in the year "2546, 1 
Dutch captain ſailing above eighty leagues: from the 


6c: cape” of Good Hope, found the ſea covered. with: 


I: | pumice- 
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: pumice · ſtones, e che * of fix hundred 
leagues. Bertrand's Dit. of Foſſils, vol. ii. p. 126. 
33. © In the year 1538, a ſubterraneous fire burſt 
* open the earth near Puzzoli, and threw up ſuck a 
« vaſt quantity of aſhes and pumice-ſtones, mixed | 
with water, as covered the whole country, and thus 
formed a new mountain, not leſs than three miles in 
* circumference, and almoſt as high as Mount Barbaro, 5 
near a quarter of a mile perpendicular height. 
34. Some of the aſhes of this volcano reached the 7; 
_ ©© valeof Diana, and ſome parts of Calabria, which are 
<« more than 150 miles from Puzzoli.” See Sir Wm. 
Hamilton' s Obſervat. on Ætna and Veſuvius, p. 128. 
35. The few inſtances we have related of iſlands 
being raiſed in the ocean by ſubterraneous fires, ſtreng- 
then our conjectures concerning the origin of thoſe 
iſlands and mountains, which have a volcanic appear- 
ance, and are ſuppoſed to have been produced from 
the ſame cauſe, anterior to hiſtory, viz. Iceland, Fyal, 
&c. in the Northern Sea; St. Helena and Aſcenſion 
| iſlands, between Africa and Braſil ; Eaſter or Davis's | 
iſland, Otaheite, &c. in the Southern Ocean ; ſeveral 
of the Moluccas, in the Indian Sea; Madeira, ſeveral 
of the Azores and the Antilles, &c, in the Atlantic 
Ce g Ocean; 
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; Ocean ; the Lipari iſlands, Iſchai, &c. in the Medi- 
terranean Sea. 
The above may ſerve to put the reader in mind of - 
recollecting many other iſlands which have the ſame 


appearances ; and likewife to ſhew that ſubterraneous 


fires actually exift under the bottom of the ocean, in 
various parts of the world; and that others may have 

| been extin guiſhed time immemorial : let us therefore 
return to a more particular inquiry concerning the 
phenomena produced by ſubterraneous fires at land. 


36. © In the year 163 1, a ſtone was thrown twelve 


« miles from the crater of Veſuvius, and fell upon the 
6.6 Marquis of Lauro 8 houſe at Nen which it ſet on. 
e Hire. Ke | 
37. © In the year 1967, a ſolid tone, meaſuring. 
twelve feet in height, and forty- five in circumfe- 
4 rence, was thrown a quarter of a mile from the cra- 
<« ter of Veſuvius. The eruption of 1767, though by 
"00 much the moſt violent in this century, was, com- 
4 paratively to thoſe of the years 79 and 1631, very : 


« mild.” Sir Wm. Hamilton' s Obſervations, p. 49- 
38. % Phe eruption of Veſuvius, i in the year 79, 


« overwhelmed the two famous cities Herculaneum. 
and Pompeii, by a ſhower of ſtones, cinders, aſhes, 


. fand, &c. and totally covered them many feet deep, 
3 | 


«C 28 5 


pa ge 


as the people were ſitting in the theatre. Her- 


cc 


cc 


cc 
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culaneum is ſaid to have been ſituate about four 
miles from the crater, and Pompeii at the diftance of 


* ſix miles; yet the latter appears to have been co- 
a vered by that dreadful eruption ten or fifteen feet 


= | 


deep; and the former, by that and ſubſequent 
eruptions, lies buried ſixty or ſeventy feet deep. 


+708 By the violence of this eruption, aſhes were car- 


« ried over the Mediterranean Sea, into Africa, Egypt 


and Syria; and at Rome they choaked the air on a 
ſudden, ſo as to hide the face of the ſun, to the 
great terror of the inhabitants, who knew not the 


ED 
( 


cc 


cc 


* cauſe thereof, having not received the news from 
Campania,” See Burnet s Sacred Hiſt. vol. ii. 8g, 86. 


39. In the year 1632, rocks were thrown to the 


diſtance of three miles from Veſuvius.“ Philoſ. 


Tranſ. vol. iii. p. 68, Baddam' s Abridg. 


40. „ In the year 1533, large pieces of rock were 


oY 


16 


4 


66 


1 


ce 


thrown to the diſtance of three leagues, by the vol- 
Cano Cotopaxi i in Peru, and covered the plain of La- 
tacunga; and near Hambato the earth opened in 


ſeveral places, of which there ſtill remains an aſto- 
niſhing monument, on the ſouth fide of the town, 


being a chaſm or cleſt, four or five feet wide, and 
about a league in length.” See Ulloa's Voyage to 
J Peru, part I. book vi. 
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41. In 166 9, ſtones of ſixty palms in length were 
* thrown from the crater of Ætna, to the diſtance of | 


one mile, and ſtones of leſs ſize to the diſtance of 


9 three miles. This eruption was accompanied by a 
"2000 darkneſs which continued many Weeks. 5 

« Alphonſus Borelleus, a learned mathematician of 

cc Piſa, went into Sicily, while the fact was freſh, to 


view and ſurvey what Etna had done; and he ſays, 
4 the quantity of matter thrown out at that time, up- 
1 on ſurvey, amounted to 93,838,750 cubical paces; | 
ſo that had it been extended in length upon the ſur- 
mn Zee of the earth, it would have reached farther than 


* 93,000,000 of ſuch paces, which i is more than four 


times the circuit of the whole earth, taking 1000 


m + paces to a mile : *tis true, all this matter Was not 


liquid fire, but 1 in part i ſand, ſtone, gravel, &c. how- 
e ever he computes 63,000,000 paces of this mat- 
« 6 ter were liquid fire, and formed a river, ſome- 
« times two miles broad, according to his computa- 


tion; but according to the obſervation of others, 
« who alſo viewed it, the torrent of fire was fix or ſe- 


0 ven miles broad, and ſometimes ten or fifteen fa- 


% thoms deep, and it forced its way into the ſea near 


one mile, preſerving itſelf alive in the midſt of the 
waters. He likewiſe obſerves, that a ſtone fifteen 


<<, feet 
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ee feet long was flung out of the mouth of the pit 
„ to a mile diſtance; and when it fell, it came from 
4 ſuchan height, and with ſuch violence, that it bu- 
ried itſelf in the ground eight feet deep. 8 ee 
Burnet s Sacred Theory, vol. ii. p. 82, 83. 
42. Conſiderable as the above eruptions may ap- 
pear, a greater quantity of matter ſeems to have been 


BP. 


8 


thrown out by a volcano in Peru, i in the year 1600, 
vw: a ſhower of aſhes, ſand, &c. covered. all the 
land thirty leagues one way, and forty leagues an- 
« other, round about Arequepa, from fix feet to eight 
or nine inches deep.“ Whence it appears, that an 
area of ground equal to 34.5 50 ſquare miles was thus 
covered. 
43. A mountain in Sn; not. far fromthe town 
6: 0þ Panacura, in the year 1586, was ſhattered to 
pieces by a violent eruption of glowing ſulphur (tho! = 
« it had never burnt before) whereby 10,000 people 
« periſhed i in the under-land fields. It threw up large 
6 ſtones, and caſt them as far as Pancras. Vare- 
nius's Geog. vol. i. p. 180. N 
Thus the fragments of the ſtony grata are e ſpread 
over the ſurface of the earth, to the diſtance of many 
miles from the craters of volcanos: and therefore, ſince 
ſubterraneous. e are the oy cauſes, in Nature, 


— | yet 
* Dr. Hooke's * P. 304. 
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yet diſcovered, baer ſuch phenomens ariſe ; 3 may 
we not thence conclude, that all fimilar appearances 
on the ſurface of the earth, are effects of the ſame 


cauſe # notwithſtanding there are no veſtiges of an- 


cient volcanos now remaining in many parts of the 


world where theſe fragments are ſo ſcattered about. T 


Were we to enumerate all the exiſting volcanos i in 
the different regions of the earth, together with thoſe | 


which have apparently been extinguiſhed time imme- 
morial; and likewiſe the many inſtances of new volca- 


nos burſting forth, we ſhould be apt to conclude, that 
ſubterraneous fires either do or have heretofore exiſted 


univerſally in the bowels of the earth. 


We have therefore great reaſon to preſume, from 
: the analogy between the effeQs produced by ſubterra- 
neous fires, and the preſent ſtate and condition of the 
earth, deſcribed in chap. viii. that all the apparent 
_ confuſion and diſorder of the rata, are the undoubt- 5 


5 ed effects of ſubterraneous convulſions. 


Vet it muſt, however, be owned, that actwithtand- | 


ing the effects of theſe tremendous operations of Ma- 


ture, are, in many reſpects, perfectly analogous to the 


rude, romantic appearances on the ſuperficial parts of 
the earth : nevertheleſs, when they are compared to 
thoſe vaſt eminences, the Alps, the Andes, &c. i in point 


of 
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of Wage, the former ſeem to vaniſh, or become 


too inconſiderable to ſtand in competition with the . 


Wuenoe it appears, that Hibterrandous convulſions = 


; were much more violent in the early ages of the world, 
. than they have been ſince the commencement of hi- 
ſtory : therefore, as the laws of Nature are conſtant 
and immutable, it becomes neceſſary to inquire why 
they operated with a greater degree of violence ante- 
\ rior to hiſtory, than they have done within the laſt 
period of two or three thouſand years. I ſhall there- 
fore endeavour to inveſtigate this phenomenon i in the 
| enſuing chapter, and ſhew, that it was a conſequence 
neceſſarily ang from the nature of things. 


On the Alterations produced by ſubterraneous Fires, on- 
the ſuperficial Parts of the Earth, anterior to. 
. tory. 


bs * the preceding chapter we have enumerated ſome 
of the moſt conſiderable alterations which have hap- 
pened to the ſuperficial parts of the earth, ſince the 
commencement of hiſtory, in order to obſerve the ana- 
logy between thoſe effects and the general ſtate and 
condition of the terraqueous globe; with reſpect to its 
craggy rocks, mountains, vallies, &. Whence it ap- 
pears, that greater inequalities were produced i in the 
early ages of the world, by ſubterraneous fires, than: 
4 any we find upon record; let us therefore endeavour 
to aſcertain the truth of theſe. conjectures: in the fol-- : 
lowing inquiry. 
Thoſe remote operations. of Maes” 55 preſume, 

, has: but lately. engaged the attention of European 
pPhiloſophers, although it is ſo conſiderable a branch of 
natural hiſtory, and ſo eſſentially neceſſary to the inve- 

ſtigation of many phenomena on the ſuperficial and in- 
terior parts of the earth. — 
; ME: : M. Con- 


of 
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M. a favs to be the Grſt naturaliſt who 


has taken this ſubject into conſideration, and at ſo late 


a period as the year 1755. See his Tour to Italy. 


Since that period the Honourable Sir William Ha- 8 


milton, his Majeſty s plenipotentiary at the court of 
Naples, has happily taken up the ſubject, and carried 8 
his obſervations to a much greater length. 


However, thoſe of M. Condamine I conſider as very : 


5 ingenious, and worthy of farther obſervation— 
All the mountains and hills about Naples, ſays he, 


ce 


will be found, upon examination, to be huge heaps 


of matter, vomited out by volcanos which are now 


« extinct, whoſe eruptions, anterior to hiftory, ſeem to 


cc 


have formed the ports of Naples and Puzzoli. It is 


"GE 


e 


cc 


cc 


cc 


«c 


cc 


not in Naples alone, and its neighbourhood, that I. 
have met with ſuch like ſubſtances. As my eyes have 
been accuſtomed to diſtinguiſh the different ema- 
nations of Veſuvius, and eſpecially the lava, under 
its variety of aſpects, I could trace it with eaſe and 

certainty the whole way from Naples to Rome, 

even to the very gates, ſometimes pure, and wut 
combined with other ſubſtances. 
« The whole inſide of the mountain Fraſcati, 
Where was Cicero's Tuſculum ; the chain of hills 
which extend from Fraſcata to Grotta-Ferrata, Ca- 


L 2 — — ſtel- 
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 ſtel- Gondolfo, 404 even to the lake Albano; a 


good part of the mountain Tivoli ; thoſe of Ca- 


pravola, Viterbo, &c. conſiſt of beds of calcined 
| ſtones, pure aſhes, cinders, gravel, a ſubſtance like 
iron droſs, terra-cotta, and lava properly ſo called: 
in a word, ſo like, in all reſpects, to the compoſi- 
© tion of the foil of Portici, and to the materials 
which have iſſued out of the ſides of Veſuvius, un- 
der ſuch a diverſity of forms, that the ſight alone WW: 
ſufficient to diſtinguith all theſe ſeveral ſubſtances. 
The aſhes are manifeſt, both from their colour and 


taſte. It is impoſſible for any one who has atten- 


6 tively examined the productions of Veſuvius, not to - 

mn be ſatisfied of 4 perfect reſemblance between them | 
and thoſe he will meet with at every ſtep, in his 

. way from Naples to Rome, from Rome to Viterbo, 5 
from Rome to Loretto, Kc. FTE 
It then neceſſarily follows, that all this part of 
Italy has been ruined by volcanos. Thoſe plains, 
now ſo ſmiling and fertile in olive- trees, mulberry· 


trees, and vines, like the hills at preſent about Ve- 
ſuvius, have like them been overſpread with burning 


inundations, and bear, as they do, not only within, 
but on their ſurface, infallible marks of fiery tor- 
rents, whoſe waves are now fixed and conſolidated, . 


bearing 


66 
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bearing teſtimony of vaſt ignition, prior to all mo- 
numents of hiſtory. 


When I ſee, on an elevated plain, a circular ba- | 
ſon; ſurrounded with calcined rocks ; ; the verdure 
with which the neighbouring fields are covered, im- 


_ pole not on me : I inſtantly perceive the ruins of an 
ancient volcano, as I ſhould perceive, beneath the 

ſnow itſelf, the traces of an extinguiſhed fire, on ſee- 
ing an heap of cinders. 


"If there be a breach i in the cirel= I uſually find out, 


by following the declivity of the ground, the traces 
of a rivulet, or the bed of a torrent, which ſeems as 
it were hollowed in the rock; and this rock, When 
a examined cloſely, appears frequently to be nothing 
more than lava, properly ſo called. 


If the circumference of the baſon has no breach, 


the rain and ſpring waters which afſemble there hav- 


ing no iſſue, generally form a lake in the very 
mouth of the volcano. 


A few days after the ſight of the ks Albano it- 
ſelf, (and the calcined matter with which its banks 
are powdered, left no room to doubt any longer of 


its origin.) 1 ſaw manifeſtly the profound funnel or 
ſhaft of an ancient volcano, in the mouth of which 
the waters had accumulated themſelves. Its erup- 


* tion: 


| 18 | 
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tion, of which kitory hats no mention, muſt have = 


6 = 
< been anterior to the foundations of Rome, and even 
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of Alba, from whence this lake has taken its name : 
a period amounting to near three thouſand years. 7 
At the ſight of the traces of fire diffuſed in the 
environs of the lakes of Borſello, de Rociglione, and 1 1 
Bracciano, on the road from Rome to Florence, 
had formed the ſame conjectures, before I had ſeen 
either Veſuvius, or the matter which it vomits forth. 
I paſs the ſame judgment, by analogy, on the lake 
Perugia, and ſeveral others in the interior part of 
« Italy, which I only know by the map. 


« In ſhort, I look upon the Appenines as a 


8 chain of volcanos, like that of the Cordeliers of . 
46 


Peru and Chily, which run from north to ſouth, 


20 the whole length of South America, from the pro- 
« vince of Quito to the Terra Magellanica. 


1 "The courſe of the volcanos of the Cordeliers is : 


cc 
"xx 
a 
ce 


6 


interrupted; 4 great number of them are either ex- 


tinguiſhed or ſmothered, but ſeveral ſtill remain ac- 
« tually burning. The old ones alſo frequently revive 
and ſometimes new ones are kindled, even in the 
bottom of the ſea. Nor are their effects, on that 


account, leſs fatal. 
< Afew 


vc 
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A few years ſince both Lima and Quito, two 


capital cities of Peru, became the victims of thoſe 
two kinds of volcanos.. 
The chain of the Appennines which. divides the 


continent of Italy, in like manner from north to 


ſouth, and extends as far as Sicily, preſents us fill 
« with a pretty great number of. vilible fires under * 
different forms. „ e 
In Tuſcany the exhalations of Firenruclo, and 
| the warm baths of Piza i in the eccleſiaſtical ſtate, | 
thoſe. of Viterbo, Norcia, Nocera, &. in the 
ö kingdom of Naples, thoſe of Iſchia, Sol fatarra, Ve- 
ſuvius; in Sicily and the neighbouring iſles, tna, 5 
or Mount Gibel, with the volcanos of Lipari, | 
Stromboli, &c. But other volcanos of the ſame 
chain, having been quite extinguiſhed from time 
immemorial, have left only ſome remains behind, 
which, though they may not always ftrike at firſt 
: _ are not at all leſs diſtinguiſhable to attentive 
95 bs ſhort; the earthquakes which at various times 
© have over- run ſeveral of the cities of Italy and Si- 


66 


cily.;: that which ſwallowed up St. Euphemia in 


15383 that which deſtroyed Catana in 1093; that 
Which 4 cavity the of Palermo i in 1718; and 


„that 
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that which over-run Syracuſe, recall to my remem- 
brance the diſaſters of Valparaiſo, Callao, Lima and 


Quito, in South America, and cloſe the parallel be- 
tween the Cordeliers of Italy and thoſe of Peru: 
the features of reſemblance are but too ftriking. 


I do not affirm that all mountains are in the caſe 


of the Appennines ; ; I could not obſerve the ſame 


appearances in that part of the Alps which I tra- 


« yeled over; but I have found the ſame in Dauphiny, 
Provence, and ſeveral places where they were never 
looked upon as the effects of fire. It is not therefore 
4 in Italy alone that the veſtiges of calcination and vitri- 

fication are to be met with, but alſo in places where 
volcanos have never been: ſuppoſed to have exiſted ; 
France affords inſtances, and poſſibly moſt coun- 
tries. My conjectures about the ancient volcanos 
of Italy, of which I find marks in all parts, and on 
the lava, which I diſcovered even in places where 

I the leaſt expected i it, appear to me ſo evident, that 


my only wonder was, they ſhould be new. They | 


were however looked upon as whims, in a country, 
where I ſtill think, nothing more than the uſe of 
one's eyes is neceſſary to produce the like, &c. 

Thus far the obſervations of M. Condamine; hich 


are e confirmed Ty thoſe of his excellency Sir 


2 227008 
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| William Hamilton, who has alſo added many new and 
: intereſting obſervations on the ancient volcanos of 


5 Italy. 


cc It would require,” gays! he, 11 many years as 7 a 
application to give a proper and truly philoſophical 1 


account of the volcanos in the neighbourhood of 
Naples; but J am ſure ſuch an hiſtory might be giv- 


en, ſupported by demonfffation, as would 1 
every ſyſtem hitherto upon the ſubject, 


« We have here an opportunity of ſeeing volcanos 


cc 


6c 


_ 
ce 


= 
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in all their different ſtates. I have been this ſummer 


in the iſland of Iſchia; it is about en miles 
round, and its whole baſe is lava. The great 
mountain in it, near as high as Veſuvius, I am con- 
vinced, was thrown up by degrees ; ; and J have no 
doubt in my own mind, but that the iſland itſelf 
roſe out of the ſea; in the ſame manner as fome of 
the Azores. „ ty 

I am of the ſame opinion with reſpect to mount 1 
Veſuvius, and all the high grounds near Naples; 
having not yet ſeen in any , what can be cal- 
led virgin earth. 
I had the pleaſure of ſeeing a wil ſunk at 29 5 
foot of Veſuvius, and cloſe by the ſea ſide. At 
2 twenty-five feet below the level of the ſea, they 


M « came 
+ Ea 


rr 
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% came to E an of lava, ad God knows how 
<6 mach deeper they might have ftill found other lavas. 
At the convent of the Dominican friars, called 
Madona del Areo, ſome years ago, in ſinking a well, 

0 100 feet deep, a lava was diſcvered, and ſoon after | 
another; ſo that in leſs than 300 feet deep, the 
— _ of four eruptions were found. Ny 
From the ſituatiomof this convent, it is ; clone, — 
« . a doubt, that thoſe lavas proceeded from the 
1 mountain called Somma, as they are quite out of 
. - the” reach of the exiſting volcano. 
- From theſe circumſtances, and from the repeated 
. obſervations that I have made i in the neighbourhood 
a of Veſuvius, 1 am ſure no virgin ſoil is to be found 
cc there, but that all ; is compoſed of different rata of 
15 erupted matter, even to a great depth below the 
60 oO of the ſea. | 
In ſhort, I have not any doubt in my © own mind, 5 

= Hh that this volcano. took its riſe from the bottom 
« of the ſea; and as the whole plain between Veſu- 
*vius and the mountains behind Caſerta, which is beft 
ö : « part of Campania-Felice, i is under its good ſoil com- 
7 77 poſed of burnt matter; I imagine the ſea to have 
« waſhed the feet of thoſe mountains, until the ſub- 
« terraneous fires began to operate, at a period cer 
. * tainly of the moſt remote antiquity, 3 
fo 66 The 
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&« T he mountains at the back of Caſerta a are e moſtly 
wy fort: of limeſtone, and therefore very different from 
'< thoſe formed by fire; though Signor Van Vitelli, the 
* celebrated architect, has aſſured me, that in cutting 
„ the famous aqueduct of Caſerta through · thoſe moun- 
« tains, he met with ſome ſoils that had been evident- 
*,\ly formed by ſubterraneous fires.” Sir Wm. Hamil- 
ton's Obſervations on Veſuvius and Etna. 5 
Many other inſtances might be added, to . that 1 
the effects of volcanos, in the early ages of the world, 
were much ſuperior to thoſe which have happened 5 
within the laſt period of two or three thouſand years: 
which leads us to a further i inquiry why greater effects 
were produced in the early ages of the world, than 
have been ſince the commencement of hiſtory. 


40> 


c H A P. XII. 88 
07 hp Fire, 1 its EfeSs, from * het 
Increment of Heat to its full Maturity. Of the 


1 3 Of the Origin of Mountains, Continents, 


; Of the n 5 a We — 
| Hs 


Pow: inſtances we find recorded of volcanos, and 
their effects, leave no room to doubt the exiſtence, 
force, and immenſi! ity of ſubterraneous fires ;. not only 
under the bottom of the ocean, but likewiſe under | 
_ mountains, continents, &c. in all parts of the world. 
But from what principles they were generated, at : 
3 what diftance of time from the creation of the world, 5 
or whether nearer to its center or to its ſurface, is per- 
haps not aſcertainable, whilſt the phenomena of fire 
remain in ſo much obſcurity : for, according to the ce- 8 
lebrated chymiſt M. Macquer, * an accurate diftinc-- 
tion has not yet been made between the phenomena 
© "00 of fire actually exiſting as 2 principle in the compo- 
1 tion of bodies, and thoſe which it exhibits when 
7M exiſting ſeparately i in 1ts natural ſtate : nor have pro- 


3 | © | « 5 6. P er 
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. per and diſtinct appellations been aſſigned to it un- 

der thoſe different circumſtances: * therefore, nei- 
ther the time, the place, nor the mode, in which ſub- 
terraneous fire was generated, can be truly aſcertained. 


However, this we know moſt aſſuredly, that a cer- 
| tain degree of moiſture and dryneſs are productive of 
fire in the vegetable and mineral kingdoms; ; and like 
wiſe, that thoſe fires are generated from the firſt incre- 
ment of heat, and gradually increaſe to their full matu- 
rity. Therefore, if we were allowed to reaſon from | 
the analogy one part of nature bears to another, we 
ſhould conclude, that ſubterraneous fire was generated 
from the ſame elementary principles, and alſo en 
increaſed to its full maturity. Fe 
| Having premiſed theſe matters, let us return to the 5 
chaotic ſtate of the earth, and endeavour to trace the 
; progreſſive operations of ſubterraneous fire, from its 
Fit increment of heat, and mark its effects on the i in- 
eumbent rata. 5 5 
I. If a certain degree of bie ac. dryneſs 
were equally as neceſſary to the production of fire in 
the bowels of the earth as in the vegetable and mine- 
ral kingdoms, it ſeems to follow, that thoſe parts of the 
globe which firſt began to conſolidate, were alſo. the 
— brſt which hogan to generate fire: therefore as the cen- 


tral 
See Temas of Chymiſtry, vol, i. p.. 7. 
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tral parts began to conſolidate ſooner than the more 
ſuperficial, parts, (ſee chap. v.) there is fome Om” 
lity that they were the firſt ignited. Þ 
2. It has alſo been obſerved, (chap. v.) that as the 
earth began to conſolidate by the union of ſilnilar par- 
ticles, an univerſal ſameneſs prevailed either i in the ſame 
Pratum, or in the central part of the earth: whence it 
appears, that ſubterraneous fire was generated univer- 
ſally in the ſame point of time, either in the ſame ra- 
tum or in the central part of the earth, and gradually 
increaſed to its full maturity. 3 
3. All bodies expand with heat, 2 the 3 or 
1 power of that law is unlimited: - therefore, as ſubterra- 
neous fire increaſed, its expanſive force would gradu- 
ally increaſe, until it became equal to the incumbent 
weight. Gravity and expanſion being then equal, and 
the latter continuing to increaſe, became ſuperior to the 
former, and diſtended the incumbent . firata, as a blad- 
der forcibly blown. 
4. Now if this fire was ; ſurrounded ho a | ſhell, or 
cruſt of equal thickneſs, and of equal denſity, its incum- 
bent weight muſt have been egual on the contrary, if 
the ſurrounding ſhell or cruſt were anequally thick, or 
unequally denſe, its incumbent w eight muſt have been 
_ unequal, 


7 1 


5. Hence 
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iti; Hence it appears, that as the eiiies iſlands 
were uniform protuberances gradually aſcending from 


the deep, ſee chap. vi. the incumbent weight muſt 


have been unequal; for as the ſpecific gravity of ſtone, 
ſand, or mud, is greater than that of water, the in- 
cumbent weight of the former muſt have been greater ” 
than that of the latter.. 
For example : : Let plate VIII. repreſent a lon 


5 of the antediluvian earth; A B C, the primitive 55 


iſlands; D D the bottom of the ocean; 3 and I F a 
Hratum of ſubterraneous fire. 
Now the incumbent weight, at A B C, being greater 
than at D D, the bottom of the ſea would conſequent- 
— : aſcend, by the expanſive force of F F, ſooner than 
the iſlands ABC. The bottom of the ſea being thus 
elevated, the incumbent. water would flow towards the 
leſs elevated parts to reſtore the equilibrium of its preſ- 


ſure. See P · 63. 9. 2 26, Conſequently the iſland ” 
B C, became more or. leſs deluged, as the bottom of the 


ſea was more or leſs elevated; and this effect muſt 
have been more or. lefs univerſal; as the fire prevailed: 
more or leſs univerſally, either in the ſame ſtratum, or. 
in the central part of the earth, Therefore, ſince it 
appears, & 2. that ſubterraneous fire operated univer-- 
ſally in the ſame ſtratum, with the ſame degree of force, 
ite 
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it appears much more probable, that the deluge pre- 
vailed univerſally over the earth, than partially; and 
more eſpecially when we conſider the elevation of the 
antediluvian hills, according to ap. vi. But more of 
this hereafter, „ 
But the tragical ſcene endeth not with an \ univerſal | 
flood, and the deſtruction of terreſtrial animals: for the | 
expanſive force of ſubterraneous fire, ftill increaſing, | 
became ſuperior to the incumbent weight and cobe io on 
of the rata, which were then burſt, and opened a 
communication between the two oceans of melted | 
matter and water. | 
The two elements coming thus into contact, the lat. 
ter would be inftantaneouſly converted into ſteam, and 
; produce an exploſion infinitely beyond all human con- 
ception; for it is well known, that the expanſive force 
of water thus converted into ſteam exceeds that of 
gunpowder i in the proportion of fourteen chouſand to 
| five hundred. 1 
The terraqueous globe 5 thus burkt into milli- 
ons of fragments, and from a cauſe gy ſeated 


'  * The expanſive force of water converted into ſteam, by different. 
2 of heat, has lately been inveſtigated experimentally ; and I am 


informed the i ingenious author intends to preſent his obſervations to the 
public. 
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nearer to its center than its ſurface, mult certainly be 
thrown into ftrange heaps of ruins : for the fragments 
of the Arata thus blown up, could not poſſibly fall to- 
gether again into their primitive order and regularity: 2 
8 therefore an infinite number of ſubterraneous caverns 
muſt have been formed, probably many miles, or ma- 
ny hundreds of miles below the bottom of the antedi- | 
” luvian ſea. tially 


| Now it is eaſy to conceive, whey; a body of ſuch an. 


| Pee magnitude as the earth was thus reduced to 


an heap of ruins, that its incumbent Water would im 
mediately deſcend into the caverns and interſtices there 
of; and by approaching ſo much nearer towards the 


Center, than in its antediluvian ſtate, much of the ter- 
reſtrial ſurface would be left naked and expoſed, with : 


all its horrid gulphs, craggy | rocks, mountains, and 


other diſorderly appearances. 
Thus the primitive ſtate of the earth Gin to A 


been totally metamorphoſed by the firſt convulſion of 
Nature, at the time of the deluge its rata broken, 
and thrown into every poſſible degree of confuſion 
and diſorder. Thus, thoſe mighty eminences the Alps, 
the Andes, the Pyrenean mountains, &c. were brought 
from beneath the great deep the ſea retired from thoſe 


vaſt tracts of land, the continents - became fathom-- 
N £ 2s leſs, 
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leſs; ; ese with craggy rocks, cliffs, and FOR # 
ing ſhores; and its bottom ſpread over with mountains 
and vallies like the land,” 
It is further to be obſerved of the horrid effects of : 
this convulſion----that as the primitive iſlands were 
more  ponderous and eſs elevated than the bottom of 
the ſea, the former would more inſtantaneouſly ſub- 
fide into the ocean of melted matter, than the latter > 
therefore, in all probability, they became the bottom 
of the poſtdiluvian ſea: and the bottom of the ante- 
diluvian ſea being more elevated, was converted into | 
the poſtdiluvian mountains, continents, &c. This con- 
jecture is remarkably confirmed by the vaſt. number of _ 
foſſil ſhells, and other marine exuvie, ſound imbedded 
near the tops of mountains, and the interior parts of 
continents, far remote from the ſea, i in all parts of che 
world hitherto explored. 
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The above phenomena have generally been aſcribed 
to the effects of an univerſal flood; but we preſume 
ſuch concluſions were too haftily drawn : for it mani- 
feſtly appears, upon a more ſtrict examination of the 
various circumftances accompanying theſe marine bo- 
dies; that they were actually generated, lived, and 
died, in the very beds wherein they are found; and 
that thoſe beds were originally the bottom of the 

ocean, 
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ocean,“ though now elevated ſeveral miles above its 
level. Thus we find a further agreement between na- 
tural phenomena and the laws of Nature, 
Hence it appears, that mountains and continents 
were not primary productions of Nature; but of a 
very diſtant period of time from the creation of the 
world. Be Oey 

It may, perhaps, be objected, that x many of the 
above: foſſil bodies are natives of very diſtant regions 
of the earth, and could not have exifted in climates 
wherein they are found, according to the preſent con- 
ſtitution of Nature. Theſe objections will be conſi- . 
dered i in the following chapter. 

To avoid prolixity, in the inveſtigation of the de- 
| tage, &c. many intereſting phenomena reſpecting earth- 
quakes have been omitted : we ſhall, therefore, take 
this opportunity of introducing ſome of them, before 

we proceed to ſhew the improbability of a ſecond uni- 
verſal flood. Z 
Bi e to an eruption of Veſuvius, the ſea re- 
tires from its adjacent ſhores, and leaves its bottom dry, 


till the mountain is burſt open, when the water returns 
to its for mer boundary. 


* See Chap, vii. 


2 : 2. Before 
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2. Before volcanos burſt open the bottom of the ſea, | 
the water riſes in thoſe places, conſiderably above its 
former level, runs in mountainous waves, towards the 
leſs elevated Parts and nn diſtant ſhores. See p. 6 „ 
$ „„ OP 0 
ISL The earth is frequently burſt open many miles in 

length, and diſcharges ſuch vaſt quantities of water as 
do deluge the adjacent countries, of which we have had 
ſeveral inſtances, both in Europe and South America. 

In the year 1631, ſeveral towns were deſtroyed by an 
eruption of boiling water from Veſuvius ; and in the 
year 175 5, an immenſe torrent of boiling water flow- 
| ed from Etna, a mile and a quarter broad, down to 
its baſe. See Sir Wm. Hamilton 5 Obſervations on Ve- 
ſuvius and Etna, p. 82. 

4. Eruptions are generally accompanied with thun- 
der and lightning, and ſucceeded by inceſſant rains. 
f 5 On the 1ſt of November 1755, the memorable 
ra of the earthquake at Liſbon, not only the ſea, but 
lakes and ponds were violently agitated all over Eu- | 
rope. See Philoſ. Tranſ. vol. 79. 
* + DOOR _ Moſt of theſe phenomena teſtify the immenſe force of 
ſteam generated by melted matter and water, in the 
bowels of the earth; for, in the firſt inſtance, Mount 
Veſuvius and its adjacent ſhores being more elevated 
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by the ſteams, than the bottom of the diſtant ſea ; 
the water retreats from the ſhores towards the lefs ele- 


vated parts, and leaves its bottom dry. When the 
ſteams find vent, by the eruption, the mountain ſubſides 


to its former level, and the water returns to the ſhore. f 


The ſecond inſtance ſhews, that the bottom of the 
| a is more elevated than the land ; therefore the wa- 

ter retires, in mountainous waves, towards the leſs ele- 
vated parts, and overflows the coalt. 

The third is not only a corroborating inſtance, to 


5 the expanſive force of ſteam; but likewiſe « coin- 


cides with the Moſaic deſcription of the Klage. 2 the 95 
CG fountains of 1 the great deep were broken up.” 
The fourth ſeems to have ſome analogy 4 to that dread- 

ful event. 5 

De fifth phenomenon ſeems to ariſe Haw the ſame 

_ cauſe. When the rata incumbent on the melted 

matter are elevated by the force of ſteam ; the im- 

pending roof is apparently ſeparated from the liquid 
maſs ; and this ſeparation may be laterally extended to 

the diftance of many miles from the original ſource of 
the fteam, according to its quantity, and | degree of its 
expanſive force. 

Nov if theſe conjectures are true, the conſequences 

thence * ariling are manifeſt, The rata immediately 
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over the ſteam firſt generated being more elevated than 
thoſe in the act of ſeparation, the horizontal poſition 
of the earth's ſurface muſt conſequently. be altered, ſo 


as to produce an undulation of the water in lakes, 


ponds, &c. as in veſſels ſuddenly elevated on one fide 
more than on the other; and thus continue in motion, 
| alternately overflowing the oppoſite banks, until the 
momentum acquired by the firſt impulſe is gradually | 
overcome. 1 MTs ONT 
That ſteam i 18 the e agent 8 the © : phe- 
nomena ariſe, I preſume will be readily granted by 
thoſe who have carefully attended to the Rev. Mr. 
Michell's obſervations on the cauſe of earthquakes. 
| Now, as one of the properties of ſteam is condenſation 
by a ſmall degree of cold, the ſame degree of expan- 
five force can only exiſt during the ſame degree of 5 
heat: therefore the incumbent weight cannot become 
5 elevated to any greater diſtance than ſubterraneous fire 5 
is continued. This being granted, it ſeems to follow, 
tha as the waters were thus agitated on the iſt of No- 
vember 1755, through an extent of country not leſs 


than 3000 miles, there muſt have been one continued 


uninterrupted maſs of melted matter of the ſame ex- 
tent at leaſt. And this idea ſeems to be corroborated 
by thoſe vaſt exploſions which were heard in ſome of the 


" | | Derby- 


of EY EO 
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Derbyſhire mines, about ten 0 clock i in the morning ſo 
fatal to Liſbon, See Appendix. 56 
The above examples ſerve to illuſtrate the po- 
werful and extenſive effects of ſteam, produced by 
melted matter and water : truths well known to foun- 
ders, particularly to thoſe WTO in caſting gold, 
ſilver, copper, braſs, and iron. About ſixty years 
ago, a melancholy accident er from the caſt · 
<« ing of braſs cannon, at Windmill-Hill, Moorfields, 
„ where many ſpeRators were aſſembled to ſee the me- 
« tal run into the moulds. The heat of the metal 
« of the firſt gun drove ſo much damp into the mould 
« of the ſecond, which was near it, that as ſoon as the 
« metal was let into it, it blew up with the greateſt vi- 
- <. olence, tearing up the ground ſome feet deep, break- 
ing down the furnace, untiling the houſe, killing 
© many people on the ſpot with the ſtreams of melted 
„ metal,” &c. See Cramer Art of Aſſaying Metals. a 
Engliſh tranſlation, p. 32 3. —— 
— 

The inflammable vapour or - damp, in mines, occa- 
Gave violent exploſions ;, but they are only momentary, 
as the firing of gunpowder. On the contrary, thoſe 
ſrom volcanos frequently continue many months, with: 
great violence, which plainly ſhews that thoſe fteams 
muſt be continually generating from the above cauſes,  - 
, Having 
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Having endeavoured to trace the progreſſive opera- 
tions of ſubterraneous fire ; the cauſe of an univerſal | 
flood; the origin of mountains, continents, and other 
irregular appearances, on the ſurface and interior parts 
of the earth; I purpoſe now to inquire into the im- 
probability of a ſecond univerſal deluge ; and to ſhew 
why ſubterraneous convulſions produced more violent 
effects in the early ages of the world than 2 have 
done ſince the commencement of records. e 
It will readily be granted that the grata had origi. 
nally an uniform, concentric arrangement; and like- * 
| wiſe that they had acquired their greateſt degree of co- 
heſion and firmneſs, previous to their being burſt and 
thrown into heaps of confuſion : it is therefore evi- 
dent that a much greater degree of force was requiſite : 
to overcome the incumbent weight and coheſion of 
the grata, in that firm, uniform fate, than can be 
requiſite to ſeparate the fractured parts thereof ; con- ; 
ſequently, the ſame degree of power can never be ac- | 
cumulated, whilſt ſo many fiſſures and volcanos daily 
give vent to the expanſive or bees and thereby coun- 
teract their violence. 
Now as the expanſive force of ſubterreneous ſteams 
in the poſtdiluvian world is ſo much inferior to thoſe 
in the antediluvian ſtate of nature, and the mountains 
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of the former ſo much ſuperior to the hills of the lat- 


ter; the preſumption is great, that the earth can never 


be deluged a ſecond time from the ſame cauſe; nor its 


Arat ſuffer the ſame degree of violence. 


But after all our reſearches into theſe vaſt operations 


of Nature, the magnitude of the earth ſo much exceeds 


the bounds of human conception, that we can form no 


adequate idea of its bulk, nor of the relation the moun- 
tains, and other inequalities, bear to its diameter: 


therefore, let us reduce it to ſuch a ſcale as we can di- 


* view and comprehend. 


Now as the earth is nearly 8000 miles diameter, it 
may be ſufficiently accurate for our purpoſe, to reduce 


it to a ſcale of 8 inches; ſince one inch will then 
bear the ſame proportion to a globe of 80 inches dia- 


meter, as 100 miles does to the diameter of the earth. 
As one-tenth of an inch is to a globe 80 inches di- 


ameter: ſoi 18 4 mountain 10 miles perpendicular dan. 
0 to the earth. 


Again, as one- -hundredth part of : an inch is to a 


: globe of 80 inches, diameter : ſo is a mountain one 
mile perpendicular height to the earth. 


And as the thickneſs of a human hair is 5 equal 
to one four-hundredth part of an inch, it will nearly 
bear the ſame proportion to a globe 80 inches dia- 
| O meter, 


"mb 
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meter, as a mountain ; one-fourth of a mile „ 


lar height does to the earth. 
Theſe relations being day conſidered, we ſhall be- 


enabled to compare the elevation of the antediluvian 


hills with the poſtdiluvian mountains. Some of the 
latter we know, from geometrical and barometrical 
menſuration are upwards of three geometrical miles, 
18,76 feet, above the level of the ſea. [See Ulloa's 
Voyage, vol. i. p. 442] Whereas we cannot ſuppoſe 


the former were more than 50 or 100 feet perpendi- 


cular height above it; ſince it appears, chap. vi. that 
they were formed by the action of the _ as ſand=- 
banks are formed in the ſea. 


No the inequalities on the earth's ſurface, before 


| : and after the flood, being. thus compared, they afford 


ſome idea of the great alterations which the ſuperficial 


part of the earth under went at the time of the deluge ; 5 
and of the impoſſibility e of a ſecond univerſal flood ari-- 
3; fing from the ſame cauſe in any future age. 


It remains now to inquire what effects were produ- 5 


ced in the temperature of the air and ſeaſons of the 
year, in conſequence of this tupendous convulſion of: 
Nature, 
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P. 5. As the diſtenſion of the rata, obſerved in the 


1 part of this chapter, may appear highly impro- 
bable to ſome readers, I take this opportunity of recit- 


ing the reverend Mr. Michell's obſervations on the elafti- 
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city and compreſlibility of ſtone, &c. mentioned in his 
; excellent Treatiſe on Earthquakes, note, p- 34, as fol- 
lows: © The compreſſibility and elaſticity of the earth 
are qualities which do not ſhew themſelves in any 
e great degree in common inſtances, and therefore are 
not commonly attended to. On this account it is 
that few people are aware of the great extent of 
them, or the effects that may ariſe from them, where 
_ exceeding large quantities of matter are concerned, 
and where the compreſſive force is immenſely great. 
The compreſſibility and elaſticity of the earth may 
be collected, in ſome meaſure, from the vibration of 
the walls of houſes, occaſioned by the paſſing of car- 
riages in the ſtreets next to them. Another in- 
ſtance, to the ſame purpoſe, may be taken from the 
vibration of ſteeples, occaſioned by the ringing of 
bells, or by guſts of wind: not only ſpires are mo- 
ved very conſiderably by this means, but even ſtrong 


£6. 


towers will ſometimes be made to vibrate ſeveral 


inches, without any disjointing of the mortar, or 
rubbing the ftones againſt one another. Now, it is 
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« manifeſt, that this could not happen, without a 


* conſiderable degree of compreſſibility and claſticity 
in the materials of which they are compoſed.” 
Now, if ſo ſhort a length of ſtone as that of a ſtee- 
ple, viſibly bends, by ſo ſmall a degree of force as the 
_ ringing of bells, or a blaſt of wind; may we not con- 
clude, that the /fraza, in the primitive ſtate of the 
earth, might become conſiderably diſtended, by an un- 2 
limited force [H 3.] and therefore occaſion an univer- 
ſal deluge, according to the preceding concluſion, 
p. 87, 88. Since it appears that if a globe 80 inches 
diameter only, ſuffered a degree of expanſion equal to 
the thickneſs of a human hair ; the ſame degree of 
heat, by analogy, would have raiſed the bottom of the 
ocean one fourth of a mile ; which is above four times 
higher than the primitive iſlands were ſuppoſed to have 
been elevated above the ſurface of the a, 
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CHAP, XII. 


of the Temperature of the Air, and | Seaſons of the 
Tear, ariſing from the Production of Mountains and 
Continents « at the Time of the Deluge. - 


1 | bs. the een chapter, we have endearomed to: 
5 prove one univerſal deluge ; the improbability of a ſe- 
M4 ; "and to "how that mountains. and mos 


diftant 0 of time wal the creation of the ee "=p 
a time when the rata had acquired their greateſt de- 

: gree of cohefion and firmneſs, and when the marine 
27 ſhells included i in them were totally * to a Aon 
ubſtance. | | 

„ therefore i inquire what effects thoſe great al- 

terations on the fuperficial parts of the earth, occaſion- 

ed in the temperature of the air, and ſeaſons of the 
3 year, after the flood ; when the altitude of the moun- 
1 | * tains was apparently 1 87 times be chan the hills in 
E | the antediluvian world. 


| This 


—— A - 
„ oo vere 2 9 
AAR; — TW a won Wo tt wt et 


| 
fl ; 


102 oN THE- ORIGINAL STATE 


This inquiry, happily dependeth on ſuch phenomena 
as are commonly known though not aſcertained with 
ſo much accuracy in the different parts of the world, 
as the importance of the ſubject requires. 
e generally obſerved, that the interior ns of 
continents are ſubject to greater extremes of heat and 
cold, than the exterior, or the coaſts of the ſea. Firſt, 
from the continuance of froft and now, 1 in the former, 
at a time when it will not lie on or near the coaſt of the 
latter. Secondly, from the plants and; fruits of the 
earth being burnt up within land, when there is an 
agreeable verdure on the ſhore. 
2. Hence Cornwall, being a peninſula, i is leſs ſubje& 
to extremes of heat and cold, and to ſudden tranſitions 
from one extreme to another, than the-central parts of 
England: . vegetables flourtſh, all winter in the for- 
* mer, which can only be preſerved in the latter by 
« artificial means: nor have they feldom any froſt till 
« after Chriſtmas, but a temperate air, and an exceed- 
ing fine verdure on the ground; their ſpring ſeaſons 
„ are e indeed colder, and laſt longer than in the central 
parts of England. See Dr. Borlace s. Nut. Ritt. 1 
Cornwall. 


6.24 hy temperature of the air in 1 Norway differs 


44 more than a ſtranger could well imagine in the ſame 
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« parallel of latitude; r on the eaſt ſide of Norway 
« the winter's cold generally ſets in about the middle 
« of October, and continues to the middle of April ; 
the waters are frozen to a thick ice, and the moun- 
ec: tains and vallies are covered with ſnow. 
4. © Yet when the winter rages with ſo much ſe- 3 
verity on the eaſtern ſide of Norway, the lakes and; + 
«© bays are open on the weſtern tide, though 1 in the ſame ES 
Is parallel of latitude ; ; the air, indeed, is miſty and | 
| cloudy, but froſt is ſeldom known to laſt longer than 
. Aa fortnight or three weeks... 
5. In the center of Germany, which is 200 leagues 
* nearer the line, winters are more ſevere than in the 
«: dioceſs of Bergin, where the inhabitants often won- 
1 der to read in the public papers, of froſt and ſnow in 
% Poland and Germany, when n have no ſuch wea· 5 
e ther there. 5 = 
6. © The harbours of Arafterdara, 8 C- 
6 penhagen and Lubeck, are frozen ten times oftener 
* than the harbour of Bergin; and when the harbour 
of Bergin is frozen, the Seine at n is e in 
the ſamè condition. 
7. lt ſeldom happens that the a and orkeks a are 2 
* frozen over in Norway, except thoſe that run far up 
* thecountry.. In the other parts of the weſtern coaft, 
— — * hard! 
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«© hard winters, or lafting froſts, are ſeldom heard of.” 
See TORO Nat. Hiſt. Norway. 
oy „ is well known to all who ſail northward, as 


1 as lat. 77. that the coaſts are frozen up many 
leagues, when the open ſea I is not ſo ; no not even 
" the pole.“ 1 


9. « Some years ſince, a company of machaats "$ 


Amflerdam, who advanced 100. leagues above No- 
va Zembla, towards the eaſt, diſcovered a ſea free 
from ice, and very convenient for navigation. 


Lowthorp's 8 Abridg. Phil. Tranſ. vol. iii. p. 611. 


1 And We are well aſſured, by the teſtimony of 

apt. Baffin, that the northern parts of Greenland 
are leſs incumbered with ice than the ſouthern ; 
and that he found no ice in Baflin's Bay, though in 
lat. 74 ; and, as he advanced ſtill further north, he 


found the air more ſoft and temperate ; very diffe- 
rent from what he had felt in Davis's Straights, and 
on the ſouth of Greenland.“ ry 5 


11. And it appears, in the journals of Frederick | 
Martin of Hamburgh, a man of good credit, that 


when Spitſbergen is doubled three or four degrees, 
to the north, no more ice is to be ſeen.” 


12. Capt. Wood likewiſe obſerves, in a paper 


which be publiſhed before he performed his voyage, 
3 OD "WM that 
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“ that two Dutch ſhips had proceeded northward, 


c as far as latitude 89, and there found the ſea free 


* from 1ce, and of an unfathomable depth ; as ap- 
* pears by four of their journals, which though ſepa- 
* rately kept, concur in thoſe circumſtances,” 8 


4 I2. Captain Wood farther adds, that a Dutch- 


% man of great veracity had affured him, that he had 
<< paſſed even under the pole, and found the weather 5 
« as warm as at Amſterdam.” 


* 


13. Other navigators have alſo obſerved, that the 
weather was warm in lat. 88 north, and the ſea per- 
fectly free front. ice, and « rolling like the Bay of Biſ- 
_—_ 


14. The ſame author mentions another b We 


ing failed within half a degree of the pole ;þ „ with ma- 


ny other intereſting accounts of navigators having ad- 
vanced to high latitudes; ; infomuch that no doubt can | 
remain of the high ſeas under the pole being open, at 
all times, and fit for navigation, though much i incum- 
bered with ice in lower latitudes. The cauſe of theſe 


_ phenomens will he conſidered i in its due place, 


* Univerſal Mu. Dec. 1776, p . 

+ See the Hon. Daines 3 8 Obſervations on the Probability 
of reaching the North Pole, P. T - 

1 bid. . 
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1 155 The continent of North Attics: we are told, 


is ſubject to great extremes of heat and cold, and to 

ſudden tranſitions from one extreme to another. 

16. That in South Carolina, though ſituate almoſt 

” twenty degrees more ſouth than London, froft is ſome- 
times very intenſe ; at others they have a. degree of 
heat equal to 100 Fahrenheit's ſcale. | 
19. « At Cape Henry, lat. 36 300 north, the tem- 
6. perature of the air and. ſeaſons are much gOVern-- 

"ed. by the winds in Virginia, both as to heat. and 


my 


cold, moifture and dryneſs, the variations of which. 
« are very remarkable; there being often great and. 
ſudden changes. The north and north-weſt winds. 
are very nitrous and Piercing, cold and clear, or. elſe 
Norm; 5 the ſouth- eaſt and ſouth, hazy and- ſultry 
hot. Their winter is a fine clear air, mild and dry, 
8 which renders it very pleaſant; their froſts are ſhort, 
but ſometimes ſo very ſharp, as to freeze the ri- 
vers over, though three miles broad; 5 nay, even 


44 the Potomack river, where it is near nine miles, 


broad. * 
18. We are alſo told, that tlieir lakes and rivers are 


generally frozen over early | in the winter, and remain 
in the ſame ſtate till late in the ſpring, though ſituate 


* Lowth, Abr. Phil. Tranſ. vol. iii p. 576. 
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many degrees more ſouth than the Land 8— end of Eng- 
7 land; and that at Quebec the mercury will frequently 
8 I AY mark 100? at one time and 40? or $6? below the freez- 
4 ing point at another. 
19. In Maryland the temperature of the air has been 
truly aſcertained by Fahrenheit's thermometer. The 
; following table ſhews the reſult of four years obſerva- 
tions, vis. 1754. 1755, 1756, 1757. See Philoſ. 
Tranſ. vol. li. p. 62, 82. To which is added a com- - 
I parative view of the climate of London, for the ſame 
= years ; ſhewing the greateſt a of heat and cold | 
in each month. x 5 
The firſt column contains the months; ; the 88 | 
marked H, ſhews the higheſt ſtate of the mercury ; 3s, 
the loweſt ; and V, the variation in each month. 
For example: London, January 1754, the higheſt 
ſtate of the mercury was 48?, the loweſt 25?, the varia- 
tion 29%; Maryland, 61? the higheſt, 21 che loweſt, 
; and 40? the variation, 


Ses Gentleman's Magazine for the above years. 


/ 
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By thus comparing the cling of Edo with that 
of Maryland, it appears, that the latter is ſubject to 
much greater extremes of heat and cold than the for 
mer.“ 


The 


55 Although Fahrenheit's thermometer-is generally Known, it may 


E not be improper to name the relative degrees of heat and cold refer- 


red t to in the above tae. For cxample : 325 marks the firſt incre- 
ment 
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The following table is a farther teſtimony, that the 
continent of America is not only ſubject to great ex- 
tremes of heat and cold; but likewiſe to great and 
ſudden changes from one ee to another. 
The firft column contains the year, month, and day. . 
; Thoſe Ne 1, 2, 3. ſhew the ftate of the mercury, 1. 
morning, 2. noon, and 3. evening. The column D, 
ſhews the variation of temperature: each h day; ;- M, the : 


monthly variation. 


Thoſe numbers marked clus" — - denote the number: 


of degrees below o. For example: January 2, the 


number —24, ſignifies that the mercury was 24% below 


o, or 569 below the freezing point. * 


ment of freezing; 48 the temperature of common ſpring water; 66* | 
that of Matlock Bath; 82* Buxton Bath; 96* vital heat; 114% 
King” s Bath, at Bath; 212* the heat of boiling water; and likewiſe, | 
5 chat cold increaſes i in the ſame proportion below the freeving Wu. 


+ N otw ichſtanding the ſuperiority of Fahrenheit: 8 ſcale, it is much 15 
to be wiſhed the freezing point had been marked o, as it would have 
ſimplified the mode of regiſtering the obſervations. For inſtance: on 
the 6th of January 1 in the morning, the mercury marked —29, below 
o, in the evening 35? above o, which ſhews a variation in the tempe- 


rature of the air, equal to 64: for 29 ＋ 35 64; therefore, by 


means of a ſcale aſcending and deſcending from the freezing point, 


64 would expreſi the degree Of cold, and av oid Lhe above numerical 
| operation. | 
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OBS ERVAT IONS on the pere of the Air, at "Pig of Wales Fort, on the north 
5 weſt coaſt of Hudſon's Bay, in Lat. 58OQ47 N. in the Tears 1708 and 1769, by r. 
William Wales and Mr. Joſeph Dymond. V VV 
II ele 
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The preceding obſervations evidently ſhew that the 


_ continent of North America is ſubject to much greater 


extremes of heat and cold than England ; and likewiſe 
to more {ſudden tranſitions from one extreme to ano- 


ther: therefore, let us endeavour to compar the tem- 
perature of the air in Great Britain with that i in iſlands 


of leſs magnitude, and thoſe with the W of 


the air at ſea. 


1. It is well known, that in the wech wen parts of 


Ireland, myrtles grow in common with other ſhrubs, 
and that they even arrive to the amazing height of ten 
0 or r twelve feet; 1 in moſt ak of N they . 


* flouriſh with the ſame n of 8 ie 
it appears, that the climate: of Ireland i is more tempe- 


rate than that of En gland. 


2. The Orkneys, we are told, are more = fabjet to 
rain than ſnow or froſt, which do not continue ſo long 


as in other parts of Scotland. 


3. In Farro Iſland, lat. 625 north froſt ſeldom con- 
tinues longer than a month, and is-withal ſo moderate, 


that ice 1s never ſeen in an open bay ; nor are ſheep” or. 


oxen ever brought under cover. 


4. Madeira, ſituate lat. 32 north, is not ſubject to 
greater degrees of heat than England. 


8. In: 


r 
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5. In Goree, at. 15* north, they be a cool and 
temperate air, almoſt the whole year round, being con- 


1 tinually refreſhed by land and ſea breezes.“ 
= ä Helena, ſituate lat. 16 ſouth, is alſo extreme- 
0 a ly temperate, as appears by the obſervations. of Dr. F 


0 Maſkelyne, i in the 8 me 1 py” 


olle, on the Fra ef the Air at 
Sr. HELENA, _ 


April 25 L428" 
26 72 
. 3171 
287 4171 
29 5 70 

30 170. 


7172 
8[72 
7. And according to the obſervations of our late 
navigators, moſt of the iſlands in the ſouthern hemi- 
ſphere, enjoy a degree of temperature and fertility 
much ſuperior to the climate of England. 
Though it appears from various circumſtances, that 
iſlands of leſs magnitude than Great Britain are leſs 


* Adenſon's Voyage, p. 104. | 
+ Philoſ, Tranſ. p. 440. 
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ſubject to extremes of Heat and cold; yet the pheno- 
menon of land and ea breezes, which generally accom- 
pany thoſe within or near the tropicks, ſeems to ſnew 
that they are ſubject to greater tranſitions from heat to 
cold, than the atmoſphere at ſea: therefore, ſince the 
temperature of the air on iſlands has not been generally ? 
_ aſcertained, it becomes neceſſary to inveſtigate the 
cauſe of thoſe alternate breezes from ſea and land, as 
the only teſtimony to prove that the temperature of the 
. former i is more "_ than the latter. The pheno- 
menon is as follows: 
I. In the middle, or hotteſt FOI of the day, the 
ſea breeze blows towards the land, i in every poſlible 
direction. 
2. In the middle, or coldeſt a of the night, the 
land breeze blows towards the ſea, in every poſſible di- 
rection, and thus they alternately ſucceed each other, 
as conſtantly as night and day. 
This extraordinary phenomenon ſeems to ariſe from 
the following unalterable laws of Nature: namely, 
thoſe properties of the air by which it is ſubject to ra- 
fefaction by heat and condenſation by cold; and in 
part to the iſlands being ſituate within the torrid zone, 
where days and nights are nearly of equal length, at all | 
times of the year. 


Q Now 
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Now it is a truth commonly known, that the dun 8 
heat operates more powerfully on the ſurface of land 


than on the ſurface of water; for the former not be- 


ing a conductor of heat, it conſequently accumulates 
upon its ſurface to a conſiderable degree, more than on 
the ſurface of water; therefore rarefies the incumbent 
air, more than the atmoſphere at ſea : for water being 
a conductor of heat, it becomes more equally diffuſed | 
throughout its whole maſs ; ; by this means the equili- 
brium of preſſure between the two atmoſpheres is de- 
: ſtroyed: therefore as the land atmoſphere is rendered 
ſpecifically lighter than the air at ſea, the former 
_ aſcends by the ſuperior weight of the latter: therefore 
the ſea breeze blows towards the land in every poſſible 
direction. When night approaches, the ſun's heat 
abates, until the land atmoſphere becomes equally denſe- 
with that at ſea. The equilibrium of preſſure being TO 
thus reſtored, the ſea breeze totally ceaſes. Cold in- 
creaſing by the abſence of the ſun, and its ſudden de- 
| parture below the horizon, accumulates on the ſurface- 


of the iſlands, and condenſes their incumbent atmo- 


ſpheres more than that at ſea: for water being alſo a 
conductor of cold, it becomes equally diffuſed through- 


out its whole maſs, and cannot accumulate as on the 


— — | ſur- 
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ſurface of the land. 225 The land atmoſphere being thus | 


rendered ſpecifically heavier than the air at ſea, conti- 

nually deſcends, by its ſuperior weight, and blows i in 
all directions towards the ſea ; till the ſun returns, and 
reſtores the two atmoſpheres to an equal denſity. The 
air then becomes ſtagnant, and remains in a quieſcent 


ſtate, till it is again rarified by the eee of 


heat, as before. : 


ks That the ſea has a ant of conducting or diffuling heat and cold 


throughout 3 its whole maſs, plainly appears From the experiments lately 


made on its temperature by Mr. Bayley, on board his majeſty's ſloop Ad- 
venture, on her late voyage towards the ſouth. | The reſult was as fol- 


lows : | 
| 1 . External a air - ay 22s 
1772, Aug. 27. J The ſea near its ſurface - 70 
At the depth of 80 fathoms 680 
5 External ai: Rr 
Dec. 27. J The fea near its ſurfacte 32“ 
I. At the depth of 160 fathoms 337 
5 3 > 64 
1773. Ng 28, J The ſea near its ſurface = 59 
p che depth of 85 fathoms 362 


. the ſea becomes the great regulator in the remperature of cli. 


mates. 

That land is not a 3 of heat and cold appears 6 che uniform 
temperature of ſprings near the ſurface of the earth: for water contained in 
wells not more than ten or twenty yards deep, varies nothing in its tem- 
_ perature, winter nor ſummer: being conſtantly about 48%. On the con- 
trary, che ſea conforms as above to the temperature of the atmoſphere. 


+ See the — — publiſhed by Mr. W ales, p. 206, 208, 210, 


Q2 Thus 
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Thus by an alternate rarefaction and condenſation 
of the air at land, and an uniform temperature of the 
air at ſea, the land and ſea breezes ſucceed each other 
with as much regularity as night and day. 5 

Such are the apparent cauſes of the land and ſea 

breezes which accompany the iſlands ſituate within the 
torrid zone. Whence it appears that the temperature on” - 
the air at ſea, is more conſtant and uniform than upon 
iſlands; and this concluſion. is abundantly confirmed: 
| by the obſervations contained in the following table... 
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According to the preceding obſervations, the burning 


heats of the torrid zone, and the intenſe cold in the frigid 


zone, are not altogether owing to their reſpective ſitu- 
ations, but rather to the different quantities of land. 
May we not therefore conclude, that if the terraque- 


ous globe was univerſally covered with water, as in 
its primitive ſtate, that the temperature of the air, 
5 would yet be more univerſally equable from pole to 
pole; inſomuch that froſt and ſnow could have no 
exiſtence on the face of the earth * For the high 
ſeas being open at all times, and not frozen at all, is 
apparently owing to its being a part of the great Pa- 
cific Ocean, and the intenſe cold in lower latitudes, | 
to the near approach of the two continents. 


Now ſince it appears that extremes of heat and 


cold are conſequences neceſſarily ariſing from moun- 
tains and continents: it evidently follows that they 
only commenced with the great alterations wrought 
on the ſuperficial parts of the earth at the time of the 
deluge. Whence it appears, that the antediluvian 
ſtate of Nature was more univerſally adapted to ani- 


mal and vegetable life, than the poſtdiluvian ſtate of 
. It is therefore reaſonable to ſuppoſe, that it was 
more - univerſally inhabited by every ſpecies of the 
animal and vegetable creation ; which I ſhall endea- 

vour to prove in the following chapter. 
CHA P. 


IG 
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CHAP. XIV. 


On the 8 of the es as Seaſons in the 
Antediluuian World. Of its being more univer- 

| 5 habitable than the Poſtdiluvian World. Some 
Inquiry into the Cauſe of animal and vegetable 
Exuviæ being found remote from their native Cli- 

mates. 


5 Hane enumerated many 1 in the pre- 
ceding chapter, to ſhew, that the burning heats of 
5 fummer, and the ſeverities of winter, commenced with 
the production of mountains and continents at the 
5 time of the deluge; it becomes neceſſary now to en- 
quire into the temperature of the air and I ſeaſons of the 
: antediluvian world. 


According to the chapters v. 40 vii. the terraque- 


- ous globe was originally covered with water, and its 
primitive iſlands raiſed from beneath the deep by the 


undulation of its tides, as ſand banks are raiſed in the 


| ſea: whence it is preſumed, they were of little extent 


or elevation, compared to the mountains and continents | 


in the poſtdiluvian world. 1 
3 RE Now 
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Now ſince it appears from the preceding obſerva- 9 
tions, chapter x111. that the burning heats in the tor- 
rid zone, and the intenſe cold in the frigid zone, are 
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not wholly owing to their reſpective ſituations or di- 

ſtance from the line; but principally to thoſe vaſt : 
tracts of land the continents : may we not therefore 4 
conclude, that as the magnitude of the primitive ; 
| iſlands was ſo much inferior to that of the continents, 1 
that the temperature of the air and ſeaſons of the 5 » 
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former, were much leſs ſubject to extremes of heat 
and cold than the latter. © 
Such being the ſtate of the anteifiluviag” ad , it nn 
ſeems to follow, that its different regions were univer- = 1 
ſally habitable; ; and therefore were inhabited by 1 1 
much greater variety of animals and vegetables, than 
can now be ſuppoſed to exiſt i in them according to the 
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4 preſent conſtitution of Nature. | f 1 

This being granted, it ſeems to unfold that wonder- 3 
Lul phenomenon of foſſil ſhells, and other exuvie of 3 
marine animals and vegetables being found imbedded i in 1 
the earth, ſo extremely remote from their native cli- YL 
mates; and oftentimes depoſited with as much order 
as beds of living ſhell- fiſh are in the ſea, See chap. 


VII. p. „„ 5 
2 . B 
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Natural phenomena thus eolnciding with the reſult 


of phyſical reaſoning, is a farther teſtimony that the 
temperature of the air and ſeaſons in the antediluvian 
world, were more univerſally adapted to animal and 
vegetable life, than the preſent conſtitution of the at- 
| moſphere ; and likewiſe that its different regions were 
inhabited by a much greater ae of 1penies than : 


they are at preſent. 


The antediluvian world being thus univerſally inha- 
bited before the inclemency « of the ſeaſons commenced, 
the following conſequences would neceſſarily ariſe. 
Firſt, Thoſe animals whoſe conſtitutions were not 
formed to withſtand the ſeverities of the frigid Zone, 
would certainly periſn. Secondly, Thoſe which ſur- 
vived would become natives of the climates favourable 
to their exiſtence. | Such were the effects produced by 


the great change in the temperature of air. 
A ſimilar inſtance happened in the year 1739, oc- 


caſioned by that long and ſevere froſt. The weſtern 
coaſt of England being plentifully ſtored with ſcollop 
ſhell- fiſh ; it was obſerved, that the ſpecies almoſt to- 
tally periſhed by the inclemency of that long ſeaſon. 


This I had from good authority. 

Joo ſuch like cauſes we may aſcribe the deſtruction 

of various ſpecies of animals and vegetables, in diffe- 
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rent regions of the earth, ſubſequent to the grand con- 


vulſion. 


"Theſe circumſtances being duly conſidered, I pre- 


ſume, it wi appear, that the eæuuiæ of marine animals 


found remote from their native climates, are ſo many 


inconteſtible evidences of the alterations produced in 
the conſtitution of the atmoſphere at the time of the 
deluge; ; and not as teſtimonies of the deluge itſelf : 
for, in the firſt inſtance, it cannot be ſuppoſed that a 
bed of oyſters, &c. could have been removed two or 
three thouſand miles from their native climates, in the 


ſpace of two or three m And, condly, it is re- 


pugnant to common ſenſe, and common experience, to 
ſuppoſe they could have been removed with ſo much 


order, as to form diſtin beds of oyſters, cockles, &c, 
as living fiſh do in the ocean. 


Other inſtances might be given to Mew the i impro- 


bability of ſuch effects being produced ; but we pre- 
: ſume, the above may ſuffice to explode the idea of 
their having been brought from diſtant regions by a 
flood; and alſo to convince us, that the alterations 


in the conſtitution of the climates, and the deluge it- 


ſelf, were undoubtedly effects of the ſame cauſe, and 
produced at one and the ſame time, as repreſented in 


chap. X11, and Xili, | 
3 . . 
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As the ſubject intel) . Sn 


ſeems to be a very intereſting branch of natural hiſtory. 
I hope it will merit a particular attention from my 
5 learned readers: conceiving it may throw ſome light 
upon the learning and philolophy of the ancients, 
with reſpect to the temperature and fertility of the 


firſt ages, as repreſented by Heſiod, Ovid, and others. 
Before we conclude this chapter, it may not be im- 


proper to recite ſome inſtances of animal remains being 
found remote from their native climates, as a corrobo- 
rating teſtimony of the preceding concluſions. 


A Cararlocue of Kern diane Poet 6; ſhewing 
 mohere they were dug up; alſo their native Ulimates. 
Moſtly elected from the curious Cabinet of Mr. 
N EILSON, in Kiag-ftreet, Red- Lion Square, 


Their Names and i; Places where found. Native Climates. 


Chineſs Occas = 


Hand ; Richmond i in Surrey; Sher- 172 2 poly 


| borne in Dorſetſhire + 24 5 £4); 


Ea and 
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Their Names and Places A found. "Native climate. 


| Hawhſbill, Loggerhead, and Green 2 . Indies 


Species. Sheppy Iſland 3 
MANGROVE TREE OvsrERs. * * 2 Indies. 
py Hane a 
7 2 1 
ſhire, Glouceſterſhire, Dorletſhire, f A bY OO a 
and inne,, „ 


Eaff and 
BES, Sheppy Iſland, and Roſy: other 1 n 


parts of England . 


Nottinghamſhire, nnn, and . 
Vorkſhire, 5 — FP: Fn ON 
Eaſt and 


Sheppy Iſland — 


ſhire, and the Als 
The Dip PING SNAIL, and SrAR Fish. 

Sheppy Iſland - 8 
Tail Buccinum. Sheppy | Iſland, 

Herdel Cliff, Hamplhire = 
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Nov ſince it appears, that the exuvie of marine 


animals are found remote from their native climates, 
and accompanied with a variety of circumſtances, 
ſhewing that they were actually generated i in the cli- 
mates where they are found; it appears highly proba- 


ble that thoſe climates were originally * to the 


nature of their exiſtence,* 


The antediluvian world Was therefore more univer- 


ſally adapted to animal le, than the A ſtate 
of Nature. 


Conſidering the great {died of 8 before and 


after the flood, leads me to inquire into their different 


effects on the period of human life, in the enſuing 
chapter. C 


oy 


5 


. The preceding catalogue of animal exuvie is principally fe-. 


lected from the marine creation, as they are more immediately in a 


ſtate of freedom to inhabit thoſe 2009008! moſt 9 to them , than 
the terreſtrial ſpecies. 5 


„ 


CHAP. 
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05 he Longevity of the Human Species 2 oh and. 


8 the Flood. 


Adam to the OP chapters 3 xii. „ 
and xiv. the following phenomena plainly appear. 
| Firſt, That mountains and continents emerged from 
5 beneath the deep at the time of the deluge. 
Secondly, That the burning heats in the torrid zone, 
and the intenſe cold in the frigid zone, are not whol- 


ly owing to their reſpective ſituations, but rather to 
thoſe immenſe tracts of land, the continents. 


Thirdly, That the temperature of the air and ſea- 
ſons, i in the antediluvian world, were leſs ſubject to ex- 
tremes of heat and cold, and more univerſally adapted 
to animal and vegerable li ife, than the preſent conftitu- 

tion of Nature. 
Theſe conſiderations lead me to inquire into their 
| different effects on the period of human life. 
1, It is a truth commonly known, that temperate | 
climates a are more friendly to animal and vegetable life, 
than 
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than thoſe n are lubject to great and ſudden 
changes, from one extreme of heat and cold to ano. 


ther. 


Hence, I preſy me, invalids- are Gt to recruit their 
conſtitutions i in a more temperate air, and ſeldom fail : 
of being benefited by the change of climate. May. 
we not therefore conclude, that if a temperate air has 
* tendency to reſtore a weakly conſtitution, that it 

muſt certainly contribute. to prolong the life of an 
healthy one: © 

To this purpoſe Dr. Burnet: ohifirves, i in his Sacred | 

Theben vol. i. p. 275, 276. I know no place,” 

ſays he, where the people live longer than in the li- 

* 7/e ifland of Bermudas. According to the propor- 

4 tion of time they hold out there, after they arrive 

** from other parts of the world, one may reaſonably : 

«* ſuppoſe that the natives would live two hundred 
« years ; and yet nothing appears in that iſland that_ 
ſhould give long life above other places. but the 
extraordinary ſteadineſs of the weather, and tempe- 
. rature of the air throughout the whole year, ſo that | 
there is ſcarce any difference of ſeaſons.” 
Lord Bacon likewiſe remarks, that iſlanders are, 
for the moſt part, longer lived than thoſe that live 
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as in the Orcades ; nor ſo long in Africa, though in 
the ſame parallel of latitude, as in the Canaries and 
Terceras ; and the Japonians are longer lived than 
the Chineſe, though the Chineſe are made for long 
life. And this is no wonder,” ſays his Lordſhip, L 
ſeeing the air of the ſea doth heat and OO in 
cooler regions, and cool in Hotter. 
The countries which have been obſerved to pro- 
4 duce long livers are theſe, Arcadia, Etolia, India 
on this fide the Ganges, Braſil, Taprobane, Britain, 
Ireland, with the iſlands of the Orcades and He- 


brides.” See Hiſtory on Life and Death, p. 21. 


8 Italy i is generally conſidered as a more temperate cli- 
mate than that of England, and productive of greater 
longevity ; though we have many long-lived people in 


Britain. The above noble author has recited many 


5 inſtances of great longevity in Italy, as follows: 


5 4 


1 


ce 


Py 
1 
66. 


0 


1 


AK 


The year of our Lord ſeventy- ſix, the reign of 
Veſpatin, is memorable; for in that year there 
was a taxing. Now taxing is the moſt authentic 
method of knowing the age of men. In that part 


of Italy, lying betwixt the Apennine mountains and 


the river Po, there was found an hundred and twen- 
ty-four perſons that either equalled, or exceeded, an 


hundred years of age: namely, 


* Fiſty 
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cc Fift-four $76: 7%" H00 years each, 
Fifty- ſeven „ I 
„ 
; Four — — 5 . 130 
— iz e 
Three „% 5 wow 1 

cc Beſides the above, Parma contained five ; | whereof, 
Three nere 1 years each, 
3% 


| One, in Bruxells - — 12 5 
One, in Placentia -- - 131 
N FM in Faventia - - 132 


*'A town x near Placentia, ten ; j whereof 
fin —— ie years each. 


A. - = ex 120 


One in Rimino < - 


Marcus Aponius,” 


_ His Lordſhip has alſo enumerated many other peo- 


ple of much greater longevity than the above, but does | 


not conſider” the records of them as equally authenti- 


cated with the former : therefore let the above ſuf- 


"Ree, 


150, whoſe name was 
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fice, to ſhew that temperate climates are e productive of 


: long life. 


England and Ireland contain many inſtances of great 
longevity ; by probably cannot boaſt of ſo many old 
people exiſting in any one æra, as we find there have 
been in Italy, though by the following table it appears 
chat they contain more : than could well be I. 


FY TABLE OF LONGEVITY. 


Names of the People. 


| Age. 


Places of Abode. | | 


Livin g or dead. 


I Simon Sack — — 
I Col. Thomas Winſloe 


Thomas Parre — 
Henry Jenkins — — 
Robert Montgomery — 


| Anonymous 


His Son — 


| The Counteſs of Demand 


Mr. Ecleſton — — 
J. Sagar— — — 


—— Lawrence — 


— — 


Francis Confiſt — — 


| | Chriſtian Jacob Drakenberg | 


Margaret Forſter — 
Her daughter — — 
Francis Bons — — 
| John Brookey — — 
James Bowels — — 
John Tice — — 
John Mount — — 
A gold{ſmith — — 
| Mary 8 


"LEEL 


152 
169 
126 
140 


140 


140 
141 
146 
I 50 
146 
136 


121 
134 
182 
125 
136 
140 
128 


143 
1 


104 


Shropſhire 


Yorkſhire | 
ditto 
ditto 
ditto 
Ireland 
ditto 
Lancaſhire. 7 
Scotland — 
Trionia — 
Ireland — 
Yorkſhire 
Norway — 
[Cumberland 
ditto — 
France — 
Devonſhire 

Kilinworth* 
Worceſterſh. 
Scotland — 


France — 
Shropſhire 


[Nov. 16, 1635. 


Dec. 8, 1670. . 
Living i in the year 1670. 


Both living 1664.“ 


1691. 

| 1668. BY 
Living“. 
May 30, 1764. 
Auguſt 22, 1766. 
January 1768. 
June 24, 1770. 
[| Living, 1771. 
Feb. 6, 1769. 
Living, 177. 
Auguſt 16, ! 1656. 
March . 
February 27, 1776. ; 
558 1776. 
1776.” 


7 And attended to give Evidence at York 


Aſſizes. 
* In Warwickſhire. 


2 Annual Regiſter, p- 18). 
3 Daily Advertiſer, Nov. 18, 1777+ 
+ Ibid, March 1774. 


5 Morning Poſt, Feb. 29, 1776. 
Daily Advertiſer, June 24, 1776. 
7 Ibid, Auguſt 22, 1776. | 


1 See Philoſ. Tranſ. vol. iii. p. 306, 30), | 
308, 309. Lowthorp's Abr. * 
| 7 Derham's * Theol. p. 173. 
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The accounts borrowed from the public papers were 


collected by a gentleman whoſe veracity may be re- 
lied on, though he unfortunately Oey ſome of the : 


A 


authorities. 5 


We may add to the brei odſcrvations; that the 


| natives of America are ſhorter lived than thoſe of Eng- 
land; and that a Britiſh conſtitution will laſt longer in 


Amziloa: than a native one. This information may be . 


: relied on as a matter of fact. 


Now ſince it appears that temperate climates are 
conducive to long life in the poſtdiluvian world, is it 


not reaſonable to ſuppoſe, from the unalterable laws of 


Nature, that the ſame cauſe produced the ſame effect 
before the flood ? and. if ſo, the preſumption is great 


that the antediluvians lived to a much greater age than 
the poſtdiluvians? ? for as a more univerſal temperature =, 
prevailed over the different regions of the earth in the 
former ſtate of Nature, than does in the latter, may we. 
not thence conclude, that the longevity of the antedi- 
luvians muſt greatly exceed that of the Poſtdiluvian 
race of men? 


And more eſpecially when we again conſider, that 


our firſt parents were brought into the world with con- 


ſtitutions perfectly free from all thoſe taints and im- 
purities which the latter inherit from the intemperate 
Mt 2 modes 
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modes of life in preceding ages, and at the ſame time 
provided with food, the moſt ſuitable to the nature of - 


their exiſtence. 


From theſe conſiderations it appears highly probable, 5 
that if ſo many of the poſtdiluvians ſurvive the age of 
an hundred and thirty or an hundred and forty, under 
the diſadvantages of conſtitution, climate, &c. the an- 
tediluvians muſt certainly have ſurvived the age of ſe- 


veral hundred, according to the Scripture account. 


Other circumſtances apparently concurred in favour 
of the antediluvian longevity: namely that univer- 
ſal temperature which prevailed over the earth in the 


firſt ages, and the ſucculent ſtate of its ſurface, are cir- 


cumſtances which would apparently produce great 
luxuriancy in the vegetable kingdom, and ſuffice the 
Calls of human nature without art and der ; there- 
fore no anxious cares or jealouſies invaded their repoſe ; 
property and dominion being then unknown, men paſt 
away their time in perfect ſecurity; therefore, as har- 
mony thus univerſally prevailed both in the heavens and 
the earth, it would certainly favour the longevity of 
our firſt parents, or ftretch out their lives greatly be- 


vond the reach of human conception. 
But, alas ! the production of mountains and conti- 
nents at the time of the deluge, put a final period to 
N i 3 
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that univerſal harmony which prevailed over the ante- 
diluvian world. The burning heats of the torrid zone, : 
and ſeverities of the frigid zone, were then brought 

forth: thus were men under the neceſſity of protect- 

Ing themſelves from the inclemency of the ſeaſons, by 
building huts, or inhabiting caverns under ground. 
Neceſlity, therefore, may be conſidered as the parent of 


property, dominion, &c. Such were apparently the : 


conſequences ariſing from the great change i in the con- 
| ftitution of the atmoſphere, at the time of that dreadful 
convulſion of Nature. | 
From that æra, the period of human life gradually 
contracted to. its preſent ſtandard ; and, for the ſame 
reaſon that a conſtitution removed from a temperate to 
an intemperate climate, will laſt longer. i in the latter than 
2 native conſtitution; for the ſame reaſon, an antedi- 
luuvian conſtitution would wear longer in the poſtdi- 
luvian world, than thoſe born after the flood. 
Having thus confi dered the longevity of the antedi- 
luvians, and the contraction of human life after the 
flood; let us take a view of the ancient records, and 
obſerve the analogy between the former and the latter. 
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[am — — 


| Cainah- — — 
| Mahalalul — 
| Jared — — 
_ | Metheuſelalh — 
' | Lamech — — — - 
I Noah before the flood 
I Shem before the flood 


 Biſore the Flood. 


Years. 


| HA the Plood.. 


—_— 


ears. 


Arphaxad 
Salah — 


Eber — 


| Rev — 


Serug — 
| Nahor — 
Terah — 


1 Abraham 


Iſaac — 


Jacob 


: Toleph® — = 


11 EI 5 


u EE 


| Noah after the flood: = | 
| Shem after the flood — 


350 
502 


110 


2950 
= o 
438 
403 
464 
2394 
230 
204 1 - 
175 
180 
147 


Thus we > find f th Moſaic account, that 


2 


898 years after the flood. 


ante- 


the 
period of human life, from Adam to Noah, continued 
nearly of the ſame length ; and from the flood became 
| gradually contracted to its preſent ſtandard, in the a 
ſpace of 898 years, as in the inſtance of Toſeph, all 
which perfectly coincides with the inferences deduced 
. from the general laws of Nature, chap. xii, xiii, Xive | 


Such are the periods of human life ibis the flood, 
according to Sacred writ : and though they cannot be 
truly aſcertained from phyſical data; yet it muſt be 

owned, that the cauſes aſſigned for the longevity of the 
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antediluvians, have ſome foundation i in Nature ; and 
therefore, future diſcoveries may poſſibly give this rea- 
ſoning a laſting foundation. However that may be, 
the great analogy between revelation and reaſon, may 
be conſidered as corroborating the truth of each. 


C HAP. 
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CHAP. XVI 


1 Concerning the firs fa the Rainbow ofter the 
; Es | Flood. 


1 inquired. into the ftate 5 the atmoſphere : F- 
in the antediluvian world, and its effects on the period 1 
of human life, let us extend our reſearches a little fur- 2 
1 ther, and endeavour to aſcertain the æra when the rain- 
| bow firſt appeared. IE 
That phenomenon is well known to ariſe from rays 
of light being refracted from ſpherical drops of rain de- 
| ſcending towards the earth: therefore the appearance 
of the rainbow dependeth « on there being rain or no rain 
before the Hood. 
Now according t to the preceding chapters, the ante- 


ere was more conſtant and uniform i in EL 
and more homogeneous than that in the = 


| thi atmoſph 


its temperature, à 


poſtdiluvian world: for in the former there were no 
fiſſures or volcanos to impregnate the air with noxious 
B |  _  wapours ; nor continents to produce extremes of heat 

- nl 
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and cold; but harmony ſeems to have reigned univer- 
ſally over the new- -formed globe. 3 
Hence it appears, that the primitive ſtate of the 
tarth was alſo more free from ſtorms and tempeſts than 
the preſent ſtate and condition of it, and conſequently ; 
| more free from rain. ; 
It i 18 a general obſervation with mariners, that thoſe : 
parts of the ocean the moſt diſtant from land are the 
leaſt ſubject to ſtorms and tempeſts: nay, further, 
that ſtorms are a certain indication of its vicinity. 
Don Antonia de Ulloa obſerves, in. bis Voyage to 
America, vol. i. P. I 3. that in the ocean, the winds | 
« are ſo mild, that the motion of the ſhip is hardly 
perceived, which renders the paſſage extremely 
95 agreeable. The atmoſphere of the ocean, ' ſays he, 
% anſwers to the calmneſs of the winds and ſea ; ; fo 
« that it is very ſeldom an obſervation cannot be ta- 
« ken either from the ſun's being obſcured, or the ha- 5 
« zineſs of the horizon.” | 
Varanius remarks, that the winds are moſt con- 
ſtant in the Pacific Ocean, v. that part of it which 
lies between the tropicks; ſo. that the ſhips which 
come from Aquapulco, a port in New Spain, in Ame- 
7 rica, to the Philipine Iſlands, that 1s from eaſt to weſt, 


68 often fail three months, without ever changing or 


i ; EOS, ſhifting 


Ws 
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5 ON THE ORIGINAL STATE 
_ « ſhifting their ſails; having a conſtant eaſt or north 
eaſt wind. Nor did ever any ſhip yet periſh in that 1 
vaſt voyage of one thouſand fix hundred miles. And L 
therefore the ſailors think they may ſleep there ſe- * 
curely : nor is there any heed of taking care of the 3 
ſhip when that general wind carries them ſtrait to 
their deſired port, the Philipine Iſlands. And thus 
it is alſo in ſailing from the Cape of Good Hope, t6- 
Braſil in America, in the middle of which voyage lis I 
| the iſle of St. Helena.” VaraniusGeog. vol. i. p. 493. = 
. Halley, a perſon well ſkilled in meteorology, E 
as well as in all parts of phyſics, has, with extraordi- Y 
nary accuracy, proſecuted the hiſtory of the conſtant I 
periodical winds, which he deduces not only from the I 
obſervations of ſeamen, but from his own experi- 6 3 
« ence. But he only takes notice of ſuch winds 1 
4 as blow in the ocean; there being ſo much incon- I 
ſtancy and variableneſs in land winds, that from 
them a perſon can make out nothing clear or cer- 
« tain.” See note to Varenius 8 Geog. vol. i. p. 496. 
Now ſince it appears that the atmoſphere of the 
ocean is uniform in its temperature, and conſtantly 
unruffled by ſtorms and tempeſts; though the atmo- 
ſphere of continents is 5 continually ſubject to violent 


emotions, : 
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emotions, and to great and ſudden changes from one 


extreme of heat or cold to another; may we not thence 
conclude, that thoſe vaſt tracts of land are the princi- 


pal cauſe of the former, as well as of the latter ? 


Therefore, as rain generally accompanies ſtorms, it be- 


comes highly probable, that they ariſe from one and the | 


ſame cauſe, or, indeed, are inſeparable. 


Now. as ſtorms and. tempeſts only commenced with 
the production of mountains and continents, it ſeems 


: to follow, that rain alſo commenced at the ſame time. 


Therefore, as an uniform temperature univerſally i 


prevailed in the antediluvian atmoſphere, it is highly 


probable it was not ſubject to ſtorms and tempeſts, 


: conſequently. not to rain; and if there was no rain, : 


there certainly could be no rainbow, . 


Thus the firſt appearance of the rainbow ſeems to 


have commenced at the time of the deluge, with „ 
production of. mountains, continents, &. Its appear- 


ance therefore, at that particular æra, is conſiſtent 


with the general order and progreſſion of things. 


It may, however be objected, that a want of rain for 
ſo many hundred years, as from the creation to the de- 


luge, would be greatly injurious, if not totally deſtroy 


the vegetable kingdom: but we preſume ſuch objec- 


2 tions 
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tions will W whey the ſtate and condition of the 


| primitive iſlands, is truly conſidered. 


1. The ſcorching heats of ſummer, and the ſeverities 


: of winter, were not commenced. 


2. The ſuperficial contents of the chants being 10 


much inferior to that of the continents, the ſurface of 
the ſea, and the quantity of aqueous particles exhaled, i 
were proportionably greater. 


3. The atmoſphere being thus more plentifully ſatu- 


rated with humidity, the latter deſcended more copy -- 
ouſly i in dews, during the abſence of the ſun, and abun- = 

_ dantly repleniſhed the earth ; rendered its ſurface ſoft 
and ſucculent, and its vegetable productions luxuriant. 


Such being apparently the ſtate and condition of the 
antediluvian world, we cannot ſuppoſe that rain was in 


the leaſt neceſſary, either for the animal or the vegeta- 
: ble creation : and therefore, during that long period, 
it is highly improbable there ſhould have been either 
rain, Or a. rainbow: for as the cauſes productive of 
rain only commenced at the time of the deluge, may 
we not conclude, that the appearance of the rainbow 


could not precede that zra * 
Having now completed my inquiries into the origi- 
nal ſtate and formation of the earth, and the changes 


it has undergone, I purpoſe giving ſome account of the 
Derby- 
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Derbyſhire Arata, and their various productions of ani- 
mal, vegetable and mineral ſubſtances, as an illuftra- 
tion of the preceding chapters. And then ſhall con- 
clude with a recapitulation of the work, as a means of 
throwing the ſubject into one e point of view. 
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0 ontaining ſome general Obſervations on the Strata in 
Derbyſhire, with Sections of them, repreſenting their 
Arrangement, Aflinities, and the Mutations they 


have e at di . Periods 5 Zime. 


1 3 is da, not hs as an illuftra- 
tion of the preceding inquiries, but alſo as a ſpecimen . 
of Subterraneous Geography, a ſcience of much impor- 
tance to mankind, and not merely ſpeculative, being 
applicable to the purpoſes of human life ; for by know- 
ing the arrangement and affinities of the frata, we are 
enabled to inveſtigate, with much certainty, whether 
coal or limeſtone are contained in the lower regions of 
the earth; ſuch is the general conformity of theſe 
things, ſo far as my obſervations have yet been e- 
tended. I would not be underſtood that the rata 
in every other part of the world are perfectly analogous 
to thoſe in Derbyſhire ; or that their productions are 
the ſame : but that there is as much regularity in the 
r — cin Bs = -- ge 
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arrangement of the rata in one country as there is in 


another: yet we have much reaſon to ſuppoſe that in 
ſome inſtances the rata are univerſally analogous to 
each other, as will appear in the ſubſequent pbſerua- 
tions. Having premiſed theſe matters, let us proceed 
to our obſervations on the Nerbyſhire rata. 


Perhaps few parts ol the world abound with a 


> gr eater variety of natural phenomena than Derbyſhire ; WP 
On account of its mountains and mines, the ſingularity 
of its firata, and their various productions of animal, 
vegetable, and mineral ſubſtances. The latter have o- 


caſioned many ſhafts to be ſunk through the rata at 


different depths, whereby the number, thickneſs, qua- 

lity, and poſition of the frrata, have been obſerved with 
tolerable accuracy, and many other intereſting pheno- 
mena diſcovered. 


Notwithſtanding the great antſquity. of mining in 


Derbyſhire, it does not appear that any general obfer- 0 
vations on the rata, &c. have yet been publiſhed, or 
ſo generally attended to as might be wiſhed, not only 
for the improvement of natural hiſtory, but that of mi- 
ning in general. I am fully perſuaded in my own mind, 
that if the /raza in all mineral countries were faithfully 
repreſented by ſections, it would furniſh the miners with 
ſuperior ideas of their reſpective works, and enabbè them 

| to 


| A p Pp E N | BY: 3 5 8 


to proceed in their works with more propriety. It 
would alſo be a peculiar ſatisfaction to the proprietors | 
of mines, to ſee ſections of the rata, with the nature 
or quality of each bed. To render theſe obſervations 
of more general utility to Subterraneous Geography, it 
would contribute much to regiſter all rata cut through, 
and their productions, whether in digging for copper, 
coals, lead, iron or water ; for the more general the 


obſervations, the more certain the inferences deduced np 


from them. 
In the ſections annexed I have endeavoured to re- 
| preſent the different qualities of the rata by hatched 
lines, &c. as colours are repreſented by the engravers of 
coats of arms. I am very doubtful whether the mode 
I have choſen is the beſt poſſible for that purpoſe, and 
ſhould gladly receive any hints tending towards the im- 
provement of ſo valuable a branch of knowledge. It 
was my intention to have depoſited ſpecimens of each 
 fratum, with its productions, in the Britiſh Muſeum, ; 
arranged in the ſame order as they are in the earth, in- 
cumbent on each other ; being perſuaded that ſuch | 
a plan would convey a more perfect idea of Subterra- 
neous Geography, and of the various bodies contained 
in the earth, than words or lines can poſſibly expreſs : 
and though I have not been able to complete this de- 
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ſign at preſent, 1 hope it may be done ſome future 
day. 


It is not my intention to enter into a minute deſcrip- 


: tion of the various ſtones, minerals, petrefactions, &c. 
but rather to repreſent the general ſtate and condition 
of the Arata, and the changes they have undergone f 
from various cauſes. Neither do I aſſume to myſelf 
the ſole honour of the following obſervations, having 
8 principally obtained them from ſeveral experienced mi- 
ners; and particularly from Mr. George Tiflington, 
late of Winſter. 1 
| I have, indeed, very aſſiduouſiy endeavoured to aſcer- 
tain the truth of them by ſubterraneous viſits, &c. and 
have allo made ſome diſcoveries unnoticed by any 
other perſon before me: therefore, I am not conſcious. 


of any miſrepreſentations, ariſing either from neglect or 


a theoretical influence. I am not inſenſible that much 


more remains to be done, and that 1 in ; works, of this i 
nature, errors are unavoidable. 


1 
ol 


Plate I. repreſents a ſection of the frata between 


Gange Mill and Darley Moor. The upper outline 


ſhews the ſurface of the earth; the numbers 1, 2, 3, 4, 
&c. the reſpective frata. Under the river Derwent 
is inepoaſented a vflure filled up with rubble. 


Ns 1. 


'! EY 


No:. MirIsTONE-GRET, 120 yards. A coarſe 

ſandſtone, compoſed. of granulated quartz and quartz 

_ pebbles. The former retain the ſharpneſs of frag- 
ments newly broken, the latter are rounded as ſtones 
on the ſea ſhore. This Aratum is not productive of : 

minerals, nor figured ſtones repreſenting any part of 
the animal or vegetable kingdoms. 

; The quartz pebbles contained in this fratum, i 

cate a pre· exiſtent ſtate; for it is well known that 

quartz is a paraſitical ſubſtance, formed in the fiſſures 

of a quartzoſe ſtone, as ſpar is formed in thoſe of lime- 1 

b ſtone, and not in rata. This ſhews that the pebbles 1 
were firft formed in fiſſures; that the frata were bro- 

ken, and their fragments rounded by attrition, as ftones 

on the ſea beach, or in rivers. 

Tune quartz pebbles abovementioned are white; the 
colour of the quartzoſe ſtones from whence they are 
produced is black, brown, &c. T hey are in common 
uſe for paving ſtreets, and are frequently variegated 

with ſeams of white quartz running through them. 

They are the common gravel ſtone of Nottinghamſhire, 

| Staffordſhire, Derbyſhire, &c. 

Quartzoſe ſtone is analogous to flint; it t ſtrikes fire 

wieh ſteel, and reſiſts acids. It is leſs hard than flint, 
and breaks with a rough ſurface, 
mes 3 IHE 
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ſign at preſent, 1 hope it may be done ſome future N 
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It is not my intention to enter into a mingte deſcrip- 
tion of the various ſtones, minerals, petrefactions, &c. 
but rather to repreſent the general ſtate and condition 
of the rata, and the changes they have undergone | 
from various cauſes. Neither do I aſſume to myſelf 

the ſole honour of the following obſervations, having 
principally obtained them from ſeveral experienced mi- 
ners; and particularly from Mr. George Tiſlington. 


late of Winſter. 
I have, indeed, very afliduouſly endeavoured to aſcer- 


; tain the truth of them by ſubterraneous viſits, &c. and 
| have alſo made ſome diſcoveries unnoticed by any 
other perſon before me: therefore, I am not conſcious. 


of any miſrepreſentations, ariſing either from negle& or 


Aa theoretical influence. I am not inſenſible that much 
more remains to be done, and that in works of this 


nature, errors are unavoidable. | 
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Plate I. repreſents a ſection of the Arno between 
Grange Mill and Darley Moor. The upper outline 
_ ſhews the ſurface of the earth; the numbers 1, 2, 3, 45 | 
&. the reſpective frata. Under the river Derwent * 


s regadlented a Klare filled ar with rubble. : 
Ns 4. 
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1 e 120 N A coarſe 
| ſandſtone, compoſed of granulated quartz and quartz 


| pebbles. The former retain the ſharpneſs of frag- 
ments newly broken. the latter are rounded as ſtones 


on the ſea ſhore. This Pratum is not productive of 
minerals, nor figured ſtones repreſenting any part of : 


the animal or vegetable kingdoms. 
Phe quartz pebbles contained i in this fratum, indi- 


cate a pre-exiſtent ftate ; for it is well kriown that 


quartz is a paraſitical ſubſtance, formed in the fiſſures 


ofa quartzoſe ſtone, as ſpar i is formed in thoſe of lime- 
15 ſtone, and not in rata. This ſhews that the pebbles 


were firft formed in fiſſures; that the grata were bro- 
ken, and their fragments rounded by attrition, as ftones 


on the ſea beach, or in rivers. 


The quartz pebbles rrotibnen are white; the 
colour of the quartzoſe ſtones from whence they are 


produced is black, brown, &c. They are in common 


uſe for paving ſtreets, and are frequently variegated 
with ſeams of white quartz running through them. 
They are the common gravel ſtone of Nottinghamſhire, 


Staffordſhire, Derbyſhire, &c. 


Quartzoſe ſtone is analogous to flint; it ſtrikes * 


with ſteel, and reſiſts acids. It is leſs hard than flint, 
and breaks with a rough ſurface. 


15 A P yp E N D 1 p 


We are told that the minerals in Norway and Swe- 


den are contained: in the fiflures of a quartzoze ſtone. © 
Nea. SnALE or SH1vER, 120 yards. A black "A 


minated clay, much indurated, contains neither ani- | 
mal nor vegetable impreſſions, and is not conſidered as 
a fratum productive of minerals, as lead ore, ſpar, &c. 
though an inftance or two has appeared to the contrary, 
in a mine called Shaw-Engine, near Eyam, attended 
with a curious circumſtance. A vein of lead ore in 
N 3, aſcended into No 2, fifteen or twenty fathoms ; 
and the higher it aſcended, the leſs and leſs it was mi- 
neralized, till it terminated in a white mucus-like ſub- 
ftance, I had this information from people: of ve- 


racity. 
Qucre. Was the ore ate Hom) the mucus- 


| like ſubſtance ? or was that ſubſtance the product of 
0 ore decompoſed by tlie acid contained in that Pratum 2 | 
The above ſtratum. contains ironſtone in nodules, 
5 and ſometimes ſtratified. The ſprings iſſuing from it | 
are of the chalybeate kind : for inſtance, one near the 


bridge at Buxton, one at Quarndon, and another be- 
yond Matlock Bridge, towards Chatſworth. 


Neg. LimesToONE, 50 yards. Productive of lead ore, 


the ore of zinc, calamine, pyrites, ſpar, fluor, cauk, and 
chert. This fratum alſo contains figured ſtones, re- 


preſenting various kinds of marine animals; as a great 
— ho variety 
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variety of anomie bivalves, not known to exiſt in the 
Britiſh ſeas ; alſo coralloide, entrochi or ſcrew-ſtones, : 


7 I do not recollect ever ſeeing any univalves. 


The impreſſion of a crocodile was found in the above 
bed of ſtone, at Alford, by Mr. Henry Watſon of 
Bakewell. 
The n fratum | is compoſed of various lamine, 
more or lefs ſeparated by ſhale or ſhiver, a ſubſtance 

ſimilar to No 2; eſpecially the upper, which are a 
good black, take a fine poliſh, and are thence called 
| black marble. The lower /aming are rather brown, 
as may be obſerved i in the rocks compoſing Matlock 
s High- Tor. Os 
The ore of zine is commonly called black: jack and 
mock- ore, from its ſimilitude to lead ore. It is but 
lately diſcovered to contain zinc. When compounded 
with copper it makes braſs, as calamine. Calamine, 


though ſimilar in its mineral qualities, is apparently a 


ſimple brown earth; it is commonly uſed 1 in medicine = 
by the name of /apis calaminaris. ; 

Nea. ToapsronE, 16 yards. A blackiſh güne 5 
o v contains bladder- holes, like the ſcoria of 
metals, or Iceland /ava, and has the ſame chymical pro- 
perty of reſiſting acids. Some of its bladder-holes are 
filled with ſpar, others only in part, and others again 
are quite empty. This e is not laminated, but 
I con- 
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conſiſts of one intire ſolid maſs, and breaks alike in all 
directions. It does not produce any minerals, or figured 
ſtones repreſenting any part of the animal or vegetable 
creation, nor any adventitious bodies inveloped in it ; 
but is as much an uniform maſs as any vitrified ſub- 
ſtance whatever can be ſuppoſed to be : neither does it 
univerſally prevail, as the limeſtone grata; nor is it, 
like them, equally thick ; but in ſome inſtances varies 
in thickneſs from fix feet to ſix hundred, as will be 
ſhewn hereafter. It is likewiſe attended with other |; 
| circumſtances which leave no room to doubt of its be- 
ing as much a lava as that which flows from Hecla, 
: Veſuvius, or Atna. ; 
The various circumſtances relative to this apparent 
lava will be conſidered in their due place, with ſome 
attempt to inveſtigate the cauſe of its introduction be- 
| tween the limeſtone ſtrata; and to ſhew why it did 
not overflow the ſurface of the earth, according | to the 
uſual operations of volcanos ? 5 
It muſt be obſerved, that the above ſiratum is known 
by the following names of black-ſtone and toad. ſtone 


at Matlock and Winſter; at Moneyaſh and Tideſwell, 
by that of channel ; and at Callieton, 2 that of cat- 
dirt. 5 


Ne 5g. LiMESTONE, 25 n This ſtratum is 


laminated Uke the former, Ne 3, and contains all the 


ſame 


3 
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ſame kinds of minerals and figured ſtones. It is 
likewiſe productive of the Derbyſhire marble, fo 


much eſteemed for its beauty and excellence in ſlabs 
and chimney-pieces. It abounds more plentifully | 


with entrochi, or ſcrew-ſtone, than any other marine 


productions. The quarry from whence this marble 
is commonly raiſed, is ſituate on Moneyaſh Moor, 
near the road, between that town and Bakewell; 
its colour is grey. 


No 6. Toabsroxk, 23 fathoms. This inn 
1s ſimilar to Ne4, in colour and chemical properties ; s 5 


but yet more ſolid, and freer from bladder holes, as 


may be obſerved in Moſey-Meer mine, near Win- | 
ſter. 


Ne 5. LinesTONE, 3 30 Fathoms.. Laminated like 


the former Ne 3 and 5, and like them contains mi- 


nerals, and figured ftones ; but fewer of the latter. 


5 Its colour is much whiter than No 5. 


Noe 8. Foapsrons, In fathoms. This frratum 


is ſimilar to N*6, but yet more ſolid, as may be 
5 obſerved i in Hubberdale mine, near Moneyaſh. 


No g. LIMũE STONE, not yet cut through. 8 

duciive of minerals and figured ftones, like the for- 

mer, Ne 3, 5, and 7, but very few of the latter. 
N. B. No vEGETABLE FORMS HAVE YET BEEN 


DISCOVERED IN ANY OF THE LIMESTONE STRATA. 


Such. 
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Such are the frrata, their produftions, qualities, and 
| an n by which they are repreſented plate I. and 
it is neceſſary to obſerve further, that the ſame cha- 
racters are applied to expreſs the ſame qualities, i in all 
the other ſections. 

To the above we may add fix other ſrrata, which 
are too minute to be expreſſed on the ſame ſcale 2: 
theſe are uſually called c/ays, or way-boards ; in gene- 


ral they are not more than four, five, or ſix feet thick, 


and in ſome inftances not more than one foot. Their 
colour is a lightiſh blue, with a ſmall tint of green ; ; 
they all contain pyrites and ſpar in ſmall nodules ; and 
it has been obſerved by Mr. George Tiſſington, that 


+. the ſprings flowing from them are warm, like thoſe 


of Buxton and Matlock-Bath. Theſe clays are cal- 
cCarious, and may therefore be claſſed with marles. 
They are arranged in the following order: ; 
The firſt ſcratum of clay ſeparates No 3 and 43 } the ; 
| ſecond, Ne 4 and g; the third, N*5 and 6; the 
fourth, Ne Gand 7; the fifth, Ne 7 and 8; the ſixth, 
Ne 8 and 9. By theſe clays the thickneſs of the 
other ſtrata is aſcertained, which otherwiſe would 
be difficult, as the limeſtone beds conſiſt of various s la- 
minæ. 
Having deſcribed the PIER wb their various pro- 
ductions contained in plate I. let us FORE” a general 
1 view 


N DI X. 163 


view of them. 1ft, It is to be obſerved that this 
ſection is only intended to repreſent the arrange- 
ment of the /zraza, and not all the particular cir- 


cumſtances accompanying them, with reſpect to 
their ſeveral fractures, diſlocations, &c. 
To proceed. The lower ſtrata appear on the 
ſurface on Bonſal Moor, and the upper in the val- 
=: for inſtance, No 2, on the banks of the river 
Derwent ; Ne q, in Trogues-paſture ; Ne 4, 5, 6, 75 
and 8, on Bonſal Moor, although the elevation of 
that mountain cannot be leſs than eight hundred or 
a thouſand feet above the level of the river Derwent. 
When the lower /irata thus appear at the ſurface, 
they are ſaid to baſſet. 
What has been obſerved of the lower ftrata 
— on Bonſal Moor, is likewiſe true in many: 


other parts of Derbyſhire. For inftance : _ 


Stratum Ne 2, appears in the vallies of Bake- 
well, Aſhford, and Caftleton ; and likewiſe on Mam- 1 
or although that mountain is nearly a thouſand 
feet above the level of Caſtleton valley. Ne 4 
forms the ſummit of a mountain adjacent to te 
caſtle, and is there called caz-d/ir7. 
Nees forms the ſurface of 3 Moor, 
at the marble A 0 ; and likewiſe at Hubberdale- 
- NES n mine, 
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reſult of chap. xii. p. 88, 89: 


mine, although that mountain, by computation, is 
ſeven or eight bunden feet above the level of Bake- 


well or Aſhford. 
Let us now take a view of plate U. which repre- 


tents a ſection of the ſtrata at Matlock H igh-Tor. 


N*:1 6:2; 3. 4. 5, &c. on each fide the river, ſhew 


the correſponding rata; whence it appears that 


they have been burſt, diſlocated, and thrown into 


confuſi an, by ſome violent convulſion of Nature. 
The Arata which compoſe the top of Maſſon 


Mountain, are elevated about one hundred fathome 
above the ſummit of Matlock High-Tor, Ne 3; = 


the ſame beds are deprefled about fifty fathoms be- 


low the foot of it, at the river, as ſhewn in this - 
A, repreſents a great fiſſure or chaſm, filled 
up with the Fragments « of the 1 and enn, 5 


plate. | 


ſtrata. 


and therefore, ſerves 
to ſhew the effects produced by ſubterraneous con- 


vulſions; and that mountains are not primary pro- 
ductions of Nature, but of a very diſtant period of 


time from the creation of the world. 


Whence it appears, that all ſuch vallies were ori- 
There- 


ginally great gulfs or fiſſures thus filled up. 
fore, 


Buch is the general fate ol the mountainous part 
X Derbyſhire, which perfectiy coincides with the 
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15 fore, as the rata, Ne 1 and 2, have totally diſap- 


peared on the weſt ſide of the river, together with a 
part of Ne 3, the preſumption is great that they have 
been thus ſwallowed up into that enormous cleft ; 


and if in this inftance, the ſame thing may have 
happened i in many others ; if not univerſally, in all 
mountainous countries, wherein the upper ſtrata 
have diſappeared. For in Derbyſhire, wherever 
miners have occaſion to dig in vallies, they find them 


thus filled up with fragments of the ſuperior beds. 


It may appear ſtrange to our imagination, that 
ſuch immenſe maſſes of earth ſhould have been thus 


totally abſorbed into the bowels of the earth ; but 
when we conſider the probability of theſe gulf, be- 


ing many miles or many hundreds of miles deep, 
ſee chap. Xii. it will no longer remain a matter of 
wonder what is become of the ſuperincumbent tra- 
ta, ſo often miſſing amongſt the mountains; but 
rather that thoſe horrid chaſms me have been lo 


| nearly filled up. 
R, repreſents a mine called High - Tor-Rake. 
B, B, B, the watt eden fiſſures, Nada by beds 


of toadſtone. 


But when I ſpeak of incumbent beds: I do not 
confine myſelf to thoſe of millſtone grit, and ſhale, 


X 2 73 but 
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but include thoſe of argillaceous ſtone, clay and 


coal: for according to plates III. IV. VI. wherever 


 frratum Ne 1, dips, or diſappears, as there repre- 
ſented, thoſe of argillaceous ſtone, clay, and coal, 

become the incumbent beds: therefore, ſince this 
obſervation holds univerſally true in Derbyſhire, it 
ſeems highly probable, that the ſtrata of clay, 
coal, &c. have been originally incumbent on grit, 
and were ſwallowed up by that dreadful convulſion 
which burft lee and threw them into all this 

er that might have been, ſuch is the 

ſtate of them; therefore I leave the reader to draw 


diſorder. Ho 


his own concluſions. 


Let us now return to plate 25 a A, A, _ 
G, G, G, G; repreſent the correſponding fiſſures in 
the limeſtone ſtrata, interſected by beds of ſolid 
toadſtone. All the fiſſures thus correſpond in the 
limeſtone ſtrata i in Derbyſhire; not a ſingle inſtance 
knowingly, has happened to the contrary ; but it 


does not followthat they are all thus interſected ; for 


we have many inftances where the ſtrata No 1 
6, do not exift, as will be ſhewn hereafter : neither 
are they equally thick, as repreſented in the ſection, 


although the upper and lower ſurfaces of the other 


Iſtrata, are nearly parallel; but more of this in its due 
place. 


It 


— 


* 
Fs 


It is a general obſervation, and invariably true, 
that minerals are only contained in the fiſſures of 
limeſione ſirata, and between their laminæ, and not 
in the ſolid ſubſtance of the Stone. 

When they are diſcovered in the "ion the : 
mines are called rake- works : when between the | 
AE; pipe-works. 

The following mines are inſtances of the ſeveral | 
limeſtone ſtrata producing lead-ore. 
Yate-ſtoop in ſtratum m - - N*g. 


Porta way and Placket in - - Ne g. 
Moſey-meerin - - - - - - N*7. 
_. Gorſey-dalein - - - - No g. 


All the ſtrata, except toadſtone, may be conſider- 
ed a as equally thick, when covered by an incumbent 
bed; but when expoſed to the operations of the air, 
they are greatly diminiſhed in thickneſs, decom- 
EY ir as it were, and changed to a * mould, : 
whether grit, limeſtone, or toadſtonne. 
And it is obſervable, that the effects of the wea- 
ther extend many feet below the ſurface of the 
earth! Immediately under the ſoil, the fragment? 
of the ſtone are ſmall, and gradually increaſe in 
bulk to the depth of fifteen or twenty feet, where the 
ſtratum . becomes ſolid, and fit for the 
maſon, 5 


We 


— 
1 
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We 14e now to obſerve of the frrata i in general, 
that wherever Ne 1 appears on the ſurface, Ne 2 
lies certainly underneath it. And where No 2 dennis 
the ſurface, No 3 is the ſucceeding ſtratum, and this 
holds true with all the other ſtrata, where any ob- 

ſervations have been made, the toadſtone excepted : 
and therefore ſince grit and ſhale are now only to be 
found in broken detached parts, diſperſed over the 
mountainous parts of Derbyſhire: it appears highly 55 
probable, that they have originally prevailed over 
that part of the country, according to our obſerva- 
tions on the argillaceous ſtones, p. 155, 156. 

Let us now take ſome notice of the toad - 
ſtone, ſince it appears to have been formed by a dif- 

| ferent cauſe. 


We have already obſerved: that ge inter- 
ſects the mineral veins, and totally cuts off all 


communication between the upper and the lower 

fiſſures. e e HOG 
Hence it is that when a mineral veil in 
N⸗ 3. is cut down to No 4 all mineral appearances 
totally vaniſh. 


But experience, the great a in 3 
reſearches, has taught the miner to dig through the 


toadſtone to the limeſtone Ne 5, where he never 


fails finding the correſponding vein. 1 
The 
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The above facts are univerſally true; and 
therefore merit a particular attention, as they Will 

be called forth hereafter, to Me the origin of 

N toadſtone. 2 r 5 
Another cireumſtance accompanying toad- 
ſtone, is, the cloſeneſs of its texture; a property of 
great utility in the practice of mining: for in- 
ſtance, ſuppoſe the ſprings. in a mine at I, plate I. 
near Wenſley, were either too powerful, to be raiſed | 
by an engine, or the expence of raiſing them too great, 
the work then ftands, and a ſhaft is ſunk at an upper 
level at O, down to Ne 5 at a, and a gate or gallery 
N driven under Ne 4 to the correſponding ffure at G. 
This i is a common practice amongſt the miners in 
Derbyſhire, and never fails producing a dry work 
in ſtratum Ne 5 ; for the cloſe texture of the toad- 
ſtone will not filtrate water ſufficient to incommode 
the work-men, although it may be ten or fifteen fa- 
thoms deep in Ne 3, as repreſented by the horizontal 

line L, L. This circumſtance likewiſe ſhews that : 
the toadſtone i is free from fiſſures. 
Another circumſtance. accompanying toadftone, 
is, that it frequently fills up fiſſures of the limeſtone 

 firata lying immediately under it, (See S. H. plate I. 7 


—— fiſſures 


more or leſs, : as they are more or leſs wide. When 
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fiſſures are thus filled up, the miners call it troughing. | 
Two ſuch inſtances have been diſcovered on Bonſal Y 
Moor ; one of them in the mine called Slack ; the = 
other in that called Salters-way. In the former 
there are two fiſſures which interſect each other, 
called a croſs-rake. One of them contains toaditone, 
the other minerals. See plate IX. bg 2. A, B, te 
mineral vein, totally ſeparated by th toadſtone FM 
. neceſſary further to obſerve, that a ſhaft was 
ſunk at this mine forty or fifty fathoms deep in | 
toadſtone, and no bottom yet found. Another ſhaft 
was ſunk about ſixty yards from the former, ſup- 
poſe towards the eaſt, and the ſame toadſtone was 
found about twenty fathoms thick. Another ſhaft 
was alſo ſunk about the ſame diſtance towards the 
, and the toadſtone was found near twenty fa- 
ns thick. * Theſe circumſtances ſeem to ſhew, 
that the firſt ſhaft was ſunk in a fiſſure. 
Similar inſtances are not uncommon, therefore 
the above may be conſidered as characteriſtic of the 
mineral part of Derbyſhire. — 
In the mine called Salters-way, a Shure has FG 
diſcovered in parti Hitec up with toadſtone, and in 
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I was favoured with the FRF obſervations from Thomas Pounder, 
of Banſal, ; an intelligent: miner. 
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part with the fragments of limeſtone, minerals, Kc. 
See the ſection, plate IX. fig. 3. F ee, 
the toadſtone. N„un 4:04 

On Tideſwell Moor, the toadſtone, or anal; as 


there called, has been dug one hundred fathoms deep, 


and no bottom found; though in ſeven other mines ad- 


jacent, the ſame fratum has been dug through, and 


[4 


| its thickneſs aſcertained at each place, as under, F 


- Mi of the Mines. 5 W 


A. Black Hillock - - .- 100 not cut through. 


'B. Heath Buſh < + =- - 16 cut through. 
QC St. Andrew $' - - - - 2 ditto. 

D. St. James's - - - - - 1 ditto. 
E. Conſtant - + 1 7 ditto. 

F. Calveſtone - - - J ditto. 
% Y 19 ditto. 

H. G e „ 17 ditto. 


Plate VII. ſhews the Anton of each ſhaft where : 
the obſervations were made, by Mr. William Haigh 


of Tideſwell. 


. The above may ſerve to ſhew that toadſtone is ſo 
: extremely variable in its thickneſs, as not to admit of 


being truly repreſented by a ſection Let us now 
© „„ enume- 
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enumerate a * ae wbere this flone has not tet 
been found. viz, | 18 
In the mines At Eyam, 1 a 2 al 
1 „ though thoſe mines are ſunk near fifty fathoms in 
= , 1 the limeſtone; and the nn Ne 5, forms the ſur- 
3 face of the earth at For t. 
= The ſtrata Ne 4 and 6, are not univerſal ; they 
1155 ha no exiſtence in Huberdale Mine, near Money- 
_ aſh; Hangworm Mine on Bonſal Moor ; ; nor at rg” 
Rake Mine near Tideſwell, &c. 
Hence it evidently. appears, that conan 1s i | 
with many circumſtances very different from the other 
ſtrata. 1. It is perfectly ſimilar to Iceland lava in its 
appearance and chymical quality. 2. It is extremely ps 
variable in its thickneſs. 3. It is not univerſal. 4. It 
has no ee hat ilures to ole: in Wees hone: 5 


2% $,T> 


derneath it, more or (eſs, ahh are more or - leſs FAY 
Al theſe circumſtances. plainly evince, that toad- 
f ſtone was formed by a very different law from the 
others, and greatly poſterior to them; for the beds of 
limeſtone muſt have been formed before they were bro- 
ken, and broken before their fiſfures could have been 
filled . SE we * With. much reaſon, con- 


- clude, E 


AP * N DX. | 163 


Aude that ;oadflone, channel, ike cat dirt, is Sa la- 
va, and flowed from a volcano whoſe funnel, or ſhaft, 
did not approach the open air, but diſgorged its fiery 
contents between the rata in all directions. Another 
remarkable phenomenon accompanying the Derbyſhire 
lava is that the fratum of clay lying under Ne 6, is ap- 
parently burnt, as much as an earthen pot or brick ; 
inſomuch that when compared to the burnt clay on 
Heynor Common, they are not to be diftinguiſhed 
aſunder. The Heynor clay was burnt by a fratum of 
coal being on fire underneath it, and is the beſt mate- 
rial in that neighbourhood for the repair of public 
roads. Their ſtone though hard being all of it argil- 
3 laceous, ſoon returns to its Primitive clay by the Fan 
ure of coal carriages. 125 
I have heard of many ſimilar biſtances of the clay un- 
der No 6 being i in a calcined ſtate, but I have only ſeen 
ſpecimens of it from Mofley-meer Mine near Winſter. 
The fratum of clay is about four feet thick, and thus 15 
burnt about one foot deep. 


Having enumerated the various circumſtances rela- 


tive to the lava, there can be little doubt of its being 


actually a volcanic production. However probable 


that may appear, the intelligent reader may poſſibly 
aſk by what proceſs lava was introduced between ſuch 
_ immenſe beds of ſtone — 


The queſtion, I confeſs, is more eaſily ſtated than 
anſwered, yet ſeems to require a ſolution to eftabliſh 
the identity of its being lava. 

We will, therefore attempt the inveſtigation, difficult 
as it may appear: for ſhould we fail in the attempt, ; | 
future diſcoveries may . afford a more ſatisfac- 
tory ſolution. 

Previous to the i inquiry, it is neceſſary to obſerve, that 
the introduction of lava between the limeſtone frrata 4 
was anterior to the fracture repreſented plate II. This 
is evident from the correſponding ſtrata on each ſide 

the river, and alſo from the fragments of the toadſtone 
contained in the fiſſure. Theſe circumſtances likewiſe 
ſhew that the poſition of the ſtrata was altered by the 
convulſion which occaſioned the fracture, whence we 
may infer they had originally an uniform arrangement, 
concentric to the center of the earth. And if in this 
inſtance, may we not conclude, by analogy, that ſince 
all the mountainous part of Derbyſhire is in a ſimilar 
ſtate of confuſion; that they have been diſordered 
from a ſimilar cauſe ; 3 and conſequently all its ſtrata 
_ muſt have had originally an uniform arrangement at 
the time lava was introduced between them. 

This being granted, it will then follow, that the 
Da of git and ſhale, which are now 1 found in 


broken 


. fon. 


broken detached ith, WY diſperſed over the 
north part of Derbyſhire, univerſally prevailed, or were 
ſuperincumbent on limeſtone. And by parity of rea- 
ſon, it will hold equally true, that the /zraza of argilla . 
ceous ſtone, clay, and coal, repreſented plate III. IV. 


VI. were alſo univerſally incumbent on grit. Such 


I conceive to have been the original ſtate and con- 
dition of the ſtrata prior to the convulſion which 
threw them into their preſent ſtate of diſorder. 


Having premiſed theſe matters, let us conſider by 


what apparent cauſe /ava could have been introduced 
between the limeſtone rata, at a time when they 
were compreſſed by ſuch an immenſe incumbent 


weight of ſhale, grit, argillaceous ſtone, clay, and 


coal; and likewiſe ſhew why the /ava did not burſt 5 


open a paſſage and overflow the ſurface of the earth. 
Firſt, According to chapter XII. ſubterraneous fire 


prevailed univerſally either in the ſame Pratum or in 


the central part of the earth, as . e IX. 
| bg. 1. 


1 The expanſive force of this ** elevated, 
and burſt the incumbent rata, prior to the convulſion 
which threw them into their —. ſtate of — 


3 e :Fures 
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Fiſſures being thus opened over the melted matter, 
the violent preſſure of the incumbent weight might 
cauſe it to aſcend till-it met with an obſtruction 19 8 
rior to the impelling force. 577 10 
Let us now ſuppoſe, for the preſent, that the lava 
was thus circumftanced : it would conſequently have 
a lateral preſſure proportionable to the impelling force ; 
and therefore might probably penetrate between the 
 frata, : and force its way, till it loft its fluidity by the 
cColdneſs of the adjacent beds. Being thus extended to 
| ſome diſtance, and paſling over other fiſſures, it might 


fill them up more or leſs, as they happened to * more : 


or leſs wide, and the lava more or Teſs fluid. 
Hence, I preſume, the fiſſures in the Salterway T 
mine being only in part filled up with lava, was owing 
to the above cauſe. See plate IX. fig. 3, FFF the lava. 
Nou ſince it appears that the ſhaft in Black Hillock : 
mine, was ſunk one hundred fathoms in lava, there is 
ſome probability that it flowed from the bowels of the 
earth, up that fiſſure, and ſpread itſelf laterally in all 
directions; and this conjecture is ſtrengthened by the 
various thickneſſes of the ſame maſs of matter at the 
different mines, laid down in the plan plate VII. 
We have now to conſider why the lava did not over- 
flow the ſurface of the earth? 


It 


It has avcady! hogs . that lava was introduced 
between the rata during their uniform arrangement, 


and whilſt the beds of argillaceous ſtone, clay, coal, 
grit, and ſhale were — incumbent on lime- 
ſtone. 5 5 
; Now it ſeems high badi that ſhale, at ſo re- 
mote a period, was a ſoft, ductile ſubſtance, more ſub- | 
ject to extenſion by an internal expanſive force, than to 
crack or break, like the limeſtone, which was perfectly 
5 concreted : : therefore ſince that fratum i is one hundred 
and twenty yards thick, and was covered by a Aa- 
tum of grit of the ſame thickneſs, and that grit by all 
the beds of argillaceous ſtone, &c. amounting to ſeveral 
: hundred yards more: it ſeems highly probable, that 
the united reſiſtance of fo much incumbent weight, 
together with the quantity and quality of the ſhale, 
might totally obſtruct the lava in its paſſage towards 
the ſurface, and cauſe it to o ſpread laterally between the | 
| limeſtone frrata. ſh 
Such are the conjeures "IT at preſent occur 
to me why the melted matter did not approach the ſur- 
face of the earth, according to the uſual mode of vol- 
| canic operations. ws py > 
Having now compleated n my "obſeryations on the 
Derbyſhire lava, and on the general ſtate and condi- 
tion 


ion ** the fr ata eds of ad. ths; Kc. 1 pro- 
Poſe to enlarge my obſervation on the argillaceous 
2 firats productive of coal. 


Plate III. repreſents a ſection of the ſrrata, eaſt and 

; weſt of the river Derwent, from Belper-Ward towards 
Blackbrook. In this ſection, No 1 dips or diſappears 
at the river, and thoſe of argillaceous ſtone, clay, and 

coal become the ſuperior beds, and are characterized 


accordingly. For inſtance, a 4 ada à repreſent the 


argillaceous ſtone; 3 3353 clay, bind, or elunch, 
ſynonymous terms; cc c coal. The upper ſtratum 
of argillaceous ſtone is excellent for the uſe of cutlers“ 
grinding ftones, and carpenters' whetſtones. It is of 
3 browniſh colour, and ay. be obſerved | in all the N 
3 egg, Carnfield, Cheſterfield, Sheffield, Jo 
It does not efferveſce with acids, and as it has alrea- 
dy been obſerved, when applied to the repair of roads 

| ſoon returns to its primitive . . 
The lower ſtrata are much harder, will firike fire 5 
with ſteel, and are more durable and fit for the buſi- 
neſs of the roads. Theſe beds are more white, and are 
AM called crow-ftone. 


— The | 


APPENDIA | 16g 


The beds of clay, clans; or bind, are ack ide 
rated, and * like . but ſoon diffolve _ the 
weather. 56 

All the above Ms: 55 incumbent on bond, dhe? 
argillaceous ſtone or clay, contain figured ſtones repre- 

ſenting a great variety of vegetables, or the impreſ- 
ſions of them; as reeds of various kinds, ſtriated and 
jointed at different diſtances. The eupborbia of the 
Eaiſt- Indies, the American ferns, corn, graſs, and ma- 
ny other ſpecies of the vegetable kingdom. They are 

incloſed in the ſolid ſubſtance of the ſtone, &c. 
| Theſe vegetable forms, and the ſtrata containing | 

them, are the certain indication of coal, not only in 

' Derbyſhire, but in every part of this kingdom which I 
have viſited; and I am informed, that the ſame phe- 

nomenon holds equally true in every other part of the 
world yet explored. 
Sir Aſbton Leaver' 8 incomparable muſeum of natu- 
ral curioſities contains the moſt perfect ſpecimens and 
the greateſt variety of foſſil vegetables, if I may be 
allowed to call them ſo, I ever ſaw. 

Now ſince it appears that all rata accompanying 
coal univerſally abound with vegetable forms, it ſeems | 
to indicate that all coals were originally derived from the 
vegetables thus enveloped in the ftone or clay: and we 
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may ſay as much. of the origin of iron ; for the ſame 
Atrata alſo produce iron- ſtone. 3 
It is a matter worthy notice, that the 3 frrata E 
contain iron-ſtone, coals and vegetable. impreſſions ; 
and NO MARINE PRODUCTIONS WHATEVER. And 
that the inferior rata, which are limeſtone, contain 
the exuvie of marine animals, &c. AND NO VEGETA- 
BLE FORMS WHATEVER, ... 7 25 
Such i is the arrangement of the en Dathyihios; . 
ſo far as my obſervations have been extended; and 
not * in a er but i in — Shropſhire, 
&. 44 ES M6161 
We have now obtained A truths reſpect. 1 
ing the conſtruction of the earth, or the arrangement 7 
| —_ of its rata, which may ſerve to point out the proba- 
bility of coal or limeſtone being contained in the 
lower regions of the earth. eee 0 
1. That the coarſe millſtone-· grit, geſeribed page 
147, is never incumbent on coal, but 1 incum- 
bent on limeſtone. 1 49 ; 


„ ene lone is always incumbent on 
ou. and coal. 8 


Hence appears the neceſſity of confiruQing: a mu- 


ſeum compoſed of the different ſtrata, and their pro- | g 
ductions of animal, vegvtable- and mineral ſubſtances, EZ 
arranged 


„ n= 


RR RI i 6 
arranged in the ſame order they are in the earth. 


This would convey a perfect idea of the bodies them- 
ſelves, and ſhew us the order in which the reſpective 
 fran were ſucceſſively formed: for thoſe containing 
marine productions only, muſt certainly have been 
formed whilſt the ſea covered the earth, ; and thoſe 
containing vegetables, and no marine exuvie, muſt 
have been formed after the earth became habitable. 
It is therefore apparently repugnant to the general 
courſe of Nature, that terreſte ial animals and ve- 
getables ſhould be Slended together with marine pro- 
dufions, in the primary ſirata of limeſtone. The 
earth, indeed, has been ſtrangely and ſo frequently 
tumbled and toſſed about, that without a particular 
attention to ſuch circumſtances, the general order may 
| 1 9 contradicted: of which the celebrated 
Mr. John Ray quotes a particular inſtance. | See his 
fa Tas Diſcourſes, 3d edit. p. 223. 5 
In the whole city of Modena, and round about 

«6, 510 ſome miles diſtance, in whatever place they dig, 
„ when they come to the depth of about ſixty- three 
feet, they pierce the ground with a zerebra or au- | 
ger, about five feet deeper, and then the water 
ſprings up with ſo great force, that in a moment the 

40 — 15 | filled up to the brim. This water is perpe- 
2 2 6 tual, 
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' tual, doth not increaſe by rain, nor decreaſe by | 
: drought ; ; and, what is yet more remarkable, from 
the ſurface of the ground to the depth of fourteen 
feet, they meet with nothing but rubbiſh and ruins 
of an ancient city. Being come to that depth, 

| © they found paved ſtreets, artificers ſhops, floors of N 
houſes, and ſeveral pieces of inlaid-work. N 
Ee lt is very hard to conceive how the f 
this city was raiſed thus; we can attribute it to no- 
a thing elſe, but that it hath been ruined, and after- 
wards rebuilt upon its ruins ; ſince it is not higher 
but rather lower till than all the adjacent country. 


"gs 1 


After theſe ruins they find a very ſolid earth, 


which one would think 'had never been removed ; 


but a little lower they find it black and marſhy, and 
full of briars. Signor Rammazzini went down one 
of theſe wells, and at the depth of twenty- four 


feet he found a heap of wheat intire; in another of | 


 twenty- -fix feet, he found filbert-trees, with their 
nuts. They found likewiſe every fix feet alternate - 
ly, a change of earth, ſometimes white, with branch- 
es and leaves of trees of different ſorts. ; 
At the depth of twenty-eight feet; or thereabouts, 
they find a chalk that cuts very eaſy. It is mixed 


with ſhells of ſeveral f , and makes a bed of about 


& eleven 


„ 
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After this they find a bed of marſhy 
8. f ae two feet, mixed with ruſhes, leaves, 


and ranches. After this bed comes another chalk 


bed of nearly the ſame thickneſs with the former, 


© which ends at the depth of forty-two feet. 
_ © Thatis followed by another bed of marſhy earth 5 

5 like the former, After which comes a new chalk 
bed, but thinner, which hath alſo a marſhy bed un- 

« derneath it. This ends at the place where the work- 
men bore with their auger. The bottom is ſandy, 
mingled with a fmall gravel, in which they find * 


veral ſhells, ſuch as are on the ſea - ſhores. FRE 


| ** Theſe ſucceſſive beds of marſby earth and chalk, 


cc 


are to be found in the ſame order, in whatever parts 
of the earth you dig. The auger ſometimes finds 
the workmen much trouble. 
They ſee alſo, at ſome times, at the bottom of theſe 
wells, great bones, coals, Aints, and pieces of iron. 


66 


(c 


great trees, which give 


ce 


« 


. 


Theſe alternate beds of marſhy earth and chalk may 


poſſibly be conſidered as a contradiction to what I con- 
cCeive to be the general arrangement of the ſrata, viz. 
that all grata productive of vegetable impreſſions are 
| ſuperior to thoſe containing marine exuvie. But the 

only inference apparently to be deduced from the 


trata at Modena is, that the ſuperficial parts of the 
earth, in ſundry places, may have. ſuffered frequent al- 


terations 
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terations from ſea to land, and from land to ſea; and 
not that the /zraza in general were thus formed: there- 
fore, ſuch phenomena require a particular inſpection 21 
before we can with propriety draw any concluſions 
from them reſpecting the general order of the frata. 
We have one inſtance in Derbyſhire, ſomewhat b- 
milar to the above ; namely, a Aratum of ironſtone, 
 plentifully abounding with the ſhells of fiſn: therefore, 
as ironſtone is generated in the argillaceous beds, and 
thoſe beds are ſuperincumbent on grit, ſhale, and lime- 
ſtone, theſe exuviæ may alſo be conſidered as a mani- 
feſt contradiction to the ſuppoſed general order ; but | 
it is very eaſy to obſerve, that theſe ſhells are not ma- : 
rine productions, but of freſh-water lakes, rivers, &c. 
being actually the remains of horſe muſcles. 
I ̃ be above ſeratum of ironſtone extends from Tup- ; 
ton Moor, near Wingerworth, the ſeat of Sir Henry 
Hunloke, Bart. to Stavely : it is about one foot thick, 


and lies about eight yu below the ſurface of the : 
earth. 5 


- 


As a farther teſtimony of the VER ah of | 
the ſtrata, plate V. repreſents a ſection thereof at Lin- 
coln Hill, near Colbrooke Dale, Shropſhire. N 1,1, 
1, 1, ſtrata of millſtone- grit, ſimilar to N“ x, in the 
11 — ſtrata. * » 3. limeſtone ; — P, Atrata of 


1 | [73 quar tz 


4E N DI x. . „ 


quartz pebbles ; a aa, argillaceous lone; 6 b, bing ; 

ce coal. 

The ſirata about Colbrooke-Dale hive been Aerie 
ly ſhattered to pieces, and thrown into great diſorder, 
as appears by the ſection. Both the argillaceous fra- 
ta and thoſe of limeſtone abound with a great variety 
of figured ſtones, the former repreſenting the vegetable 5 

kingdom, and the latter, the animal kind, of marine 


origin. 


ate VI. MEN ON a | ſeQtion of the 1 from the 
new plantation in Chatſworth Old Park, to the river 
Derwent. The No x, 2, 3, &c. ſhew the correſpond- 
ing rata on each ſide a ſuppoſed great fiſſure; and 
ſhew that although there is a Hratum of coal in the 
Old Park, there is none in the plantation; 3 owing to 
the difarrangement of the ſcrata. Theſe are the cir- 
cumſtances which render the practice of mining very 
uncertain, to thoſe who do not attend to the quality 
of the upper ſtratum. 1 
Though the break here ented i is not viſible, yet 4 
: knowing the quality of the /zratum Ne 1, and that it 
is conſtantly inferior to that of coal, we may conclude 
with as much certainty that there is a break in the 
fata as if it was viſible to the eye. Such is the in- 
variable conformity i in the courſe of Nature. 


To 


earth. 


he. 1 


terations from ſea to land, and from land to ſea; and 
not that the ſtrata i in general were thus formed : there- 
fore, ſuch phenomena require a particular inſpection 
before we can with propriety draw any concluſions 
1 them reſpecting the general order of the rata. 


We have one inſtance in Derbyſhire, ſomewhat fi- 


nillgr to the above; namely, a frarum of ironſtone, 
plw&kẽEntifully abounding with the ſhells of fiſh : therefore, 
| _ as ironſtone is generated in the argillaceous beds, and 
thoſe beds are ſuperincumbent on grit, ſhale, and lime- 
ſtone, theſe exuviæ may alſo be conſidered as a mani- 
feſt contradiction to the ſuppoſed general order; ; but 

it is very eaſy to obſerve, that theſe ſhells are not ma- 
rine productions, but of freſn - water lakes, rivers, &c. 
being actually the remains of horſe muſcles. 


The above /zratum of ironſtone extends from Tup-⸗ 


ton Moor, near Wingerworth, the ſeat of Sir Henry 
 Hunloke, Bart. to Stavely : it is about one foot thick, 


and lies . eight you below the Tarface of the : 
As a farther teſtimony of the e oonformity'of- 
the ſtrata, plate V. repreſents a ſection thereof at Lin- 


coln Hill, near Colbrooke Dale, Shropſhire. Ne 1, 1, 


1, 1, ſtrata of millſtone- grit, ſimilar to N“ x, in the 


2 — Ne 3, limeſtone; P P, firata of 


4 agauartz 


quartz VE ; aa 20,  argilaceous g flone ; 3 6, bind ; 
cc, coal. 
The PROD abate Colbrooke-Dale h hi wi FLING : 
Ip ſhattered to pieces, and thrown into great diſorder, 
as appears by the ſection. Both the argillaceous flra- 
ta and thoſe of limeſtone abound with a great variety : 
of figured ſtones, the former repreſenting the vegetable 
LI,” and the latter, the: animal kind, of marine 
on Sd" 03. bb i 
Plate VI. en a fotion of the Hs from the 
new plantation in Chatſworth Old Park, to the river 
Derwent. The No x, 2, 3. &c. ſhew the correſpond- 
ing rata on each ſide a ſuppoſed great fiſſure; and 
ſhew that although there is a Hratum of coal in the 
Old Park, there is none in the plantation ; owing to 
the diſarrangement of the ſcrata. Theſe are the cir- 
cumſtances which render the practice of mining very 
uncertain, to thoſe who do not attend to the quality 
of the upper firatum. . 205 2 
Though the break here repreſented i is not viſible, yet ; 
knowing the quality of the /traturm No. 1, and that it 
is conſtantly inferior to that of coal, we may conclude 
with as much certainty that there is a break in the 
firata as if it was viſible to the eye. Such i is the in- 
variable conformity in the courſe of Nature. 
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To conclude, it is neceſſary to obſerve, that the hs 
tons repreſenting the rata of argillaceous fone, clay, 
and coal, are not laid down by the ſame ſcale with 

| thoſe of limeſtone, &c. Twenty of the former being 
only equal in thickneſs to one of the latter, I have ta- 
ken the liberty of reducing their numbers, and in- 

creaſing their - thickneſs, in order to 2 their 

different qualities by hatched lines. 

Therefore nothing more is intended to be under 

| ſtood by them, but to ſhew that they are univerſally 

incumbent on grit. Hence the following tables be- | 
come neceſſary to ſhew their real dimenſions, 


* 


A TABLE 


a ND. 


"I 


4 Taxy of hs STRATA al Ar.rezrox-Conmon. 


Numb. 9 3 T Pet. 
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| Altho' the preveding ebfirvations have a tendency 
to prove that coal is not to be found under a /tratum 
of limeſtone, yet we have an inſtance to the contrary 
at Etruria and Little Fenton, near Newcaſtle i in Staf- 
8 fordſhire, as follows: 0 


1 Firſt fratum, Ratchell, or fragments of ſtone. 2 
3 Second, Limeſtone, one foot thick, which contains 
e figured ſtones. - e 
Third. Sand. n . 1 8 . 
Fourth, Argllaceous ſtone. MES Lon | 
Fifth, Bind. ** 
8 _ Coal. 


: Hove: it may bp neceſſary to Aha, that all _ 
of ſand and gravel are adventitious aſſemblages of mat- 
ter, and not original ſtrata, whence it appears, that 
the above ſtratum of limeftone is a recent production, 
formed ſince the ſea retired from that part of the earth, : 
: therefore not to be conſidered as en with t 
general order of the ſcrata. 5 
The following obſervations ſeem to ſhew, that gra- 
vel and ſand are ee aſſemblages of adventitious 
matter. 


. 
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* The river Derwent flows from the eas 
. „ tum, and continues its courſe, ten or fifteen miles, at 
Ei the foot of gritſtone mountains; throughout that 
ſpace, the ed of the river, and its adjacent meadows, 
| abound with rounded gritſtones and ſand which is ma- 
nifeſtly the granulated parts of the ſame ſtratum. 
2. The river Nee continues its courſe many miles, 
through limeſtone vallies, until it falls into the Derwent 
at Rouſley : therefore the bed of that river, and its adja- 
cent grounds, where flat, contain limeſtones, chert, and 
other productions of the limeſtone ſtrata, rounded by 
attrition, and alſo granules of the ſame ſtrata. * 
Thus are the above rivers circumſtanced down to 
to Rouſley, where they unite. From thence to the ri- 
ver Trent, the bed of the Derwent, and its adjacent 
-meadows, contain "OUTS" grit, een and land, as 
above. + DS 191 
Whence we may reaſonably conclude, that all the 
above rounded ſtones and beds of ſand, have been ac- 
tually depoſited by the river Derwent, however diſtant = 
they may be found from its preſent courſe. T 
For inſtance: wherever a pit is dug in the meadows 
between Derby and Chaddeſden Hill, the gravel is com- 
poſed of ſuch ſtones and ſand; and yet the channel of 


the river has been confined to its preſent ſituation 
5 * 


WEE 
2 
4 
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2 two thouſand years: as appears by the re- 
mains of a bridge: e at Little-Cheſter, ſaid to have f 
been conſtructed by the Romans. This ancient 
ruin is now immerſed a few feet in the river. 
The ſame kind of gravel as above, I ſaw dug up 
at Oſmaſton near the. ſeat of Sir Robert Wilmot, 
Baronet. The pit was about ſix feet deep: and r 8 
at Thurlſtone, where the pit is now open for the repam 
of p public roads, and yet both the above places are 
twenty or thirty feet above the level of the river 
Derwent, and near one mile diſtant. 
Theſe inſtances ſerve to ſhew, that the above beds 
of gravel and ſand are aſſemblages of adventitious 5 


matter, and nat original ſtrata: Hence we may 


conclude by analogy, that all beds of gravel where- 


have been depoſited either by rivers or the action of 


the ſea, and that the ſtones which compoſe them 


were rounded by attrition, as the ſtones on a ſea- | 
beach; or in rivers. 
A little obſervation would 0 nnn in- 


| ſtances of the ſame kind: I well remember ſeeing a 


_ gravel pit about a mile ſouth of Uppingham, con- 
taining rounded lime - ſtones, ſea-ſhells, and a ra- 
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ſoever found, whether on mountains or in vallies, | 
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tum of ſand. The lime-ſtone is lar to that ar 
the Kerton-Quarry, which is peculiar for the figure 
of the granules which compoſe it, being ſpheri- 
cal, and have the appearance of the roes of fiſhes. 
The ſand is manifeſtly compoſed of thoſe granules, 
the grains being all of them ſpherical. Now from 
the various circumſtances attending this gravel-pit, 
as the rounded lime- ſtones great and ſmall ; rounded 
ſea-ſhells, and ſand ; we cannot be a moment 


in doubt but this very pit muſt have been originally 


3 ſea beach; and that the ſand i is the n _ 
of that ſtone. VPP 

Again. The counties of Cheſter and Joanie 
contain many beds of ſand, which are occafionally 


dug up for the repair of roads and other purpoſes. 5 


Theſe ſand beds are frequently accompanied with 
a very curious phenomenon. At Mare, near the 
ſeat of Peter Brook, Eſq. I ſaw a ſand pit, contain- | 
ing the fragments of pit-coal and cinders depoſited 
in a ſtratified manner through a conſiderable extent 
5 of the bank. T have alſo obſerved the ſame appear- 
ances at Mobberley near Knutsford, and in the 
road from Walton-bridge to Worſley in Lancaſhire. 
In ſhort, I ſcarcely remember ever inſpecting a bank 
f of ſand that was totally free from adventitious mat- 


ter, 
— 


„% „„ 
15 e or othes evident marks of its having been depo- 3 
ſited by the flowing of water. The above fragments 
of coal and cinders Mp fix or ſeven feet below the 
furſace of the earth. 
Hence we may conclude that all beds of ſand and 
L gravel are aſſemblages of adventitious bodies and 
not original rata: therefore wherever ſand or gra- 
vel form the ſurface of the earth, they conceal the 
_ original ſrrata from our obſervation, and deprive us 
of the advantages of judging, whether coal or lime- 
ſtone are contained in the lower regions of the earth, 
and more eſpecially i in flat countries where the eftrata 
do not baſſet. 
In countries thus circumftanced, where coal or 
| limeſtone are wanted, it is adviſable to make a few 
experiments. by digging, or boreing through the gra- 
vel or ſand to aſcertain the qualities of the ſtrata un- 
derneath, whence we may infer with tolerable cer- 
tainty what 1s contained below them. 
It rarely happens that the argillaceous ſtrata are 
covered by gravel or ſand; but we have ſome in- 
ſtances of it. and therefore there may de many 
more. „ e 10ND | 
At Nuttall n near Nottingham, thoſe beds of ſtone 
or clay are covered by ſand and gravel five or ſix 
| feet 
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feet deep: therefore by viewing the carlace not tha 
leaſt appearance. of coal can be diſeoyered: this i in- 
| ſtance alone may ſerve to ſhew the Propriety of en E 
perimentally proving. the lower ſtrata. 


54S &- © &4- 


What has been obſerved concerning, 3 of - 


Bad being the effects of attrition, is only to be un- 


derſtood i in a limited ſenſe: for if we look upon an 


antient ſtone edifice, it is eaſy to obſerve that the 
ſtone is much impaired. or waſted by the weather, 
E and particularly on the South- ide, more than on the 
North, being more e to rain and wind than 
_ the. other. | i in tn bas 


And it has already been obſerved, that 100 we exa- 


mine a ſtone quarry we mall find its upper ſurface 


decompoſed as it were, by the operations of the 


weather, and reduced to grains of ſand, which are 


continually waſhing down from the mountains and 
forming beds of ſand in che vallies, rivers, and like- 
wile! in the ſe. ee er 
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Hence the origin py the FOUR Ph 4 on the banks as 
the African rivers, and the i iony ſands on the Ame- 


rican ſhores. 
(18-5 bd 


Thus have the operations of the nes. a con- 


|; fant tendency to reftore the ſurface of the earth to » 
| its primative order and regularity, See Nun VI. | 


F 
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Having compleated my obſervations on the Der- 
| byſhire ſtrata, I purpoſe giving ſome account of an 
extraordinary phenomenon which has frequently 
happened in Haycliff and Ladywaſh mines at 
Eyam; andin Oden at Caſtleton: the former are 
as circumſtanced. 8 en, 0 
"Re. The minerals are contained in the fires 0 
the limeſtone, Ne 3. plate I. covered by a Pratum 
of ſhale and grit, which retain their full thickneſs of in 
5 ny fathoms each. 
2. The lead- ore and ſpar contends in the above 
mines are blended together ſo as to produce the ap- 
| pearance of white Italian marble clouded with 
black, and are fo extremely hard and compact as 
to require blaſting with-gun- powder, to A 0 
them from the general maſs. hy 
3. Thoſe in the Ladywaſh vein, are divided in 
two equal parts parallel to the ſides of the fiſſure, as 
repreſented by the line a, a, fig. 4. plate IX. They 
may be compared to two flabs of marble, whoſe 
poliſnhed ſurfaces are abſolutely in contact with each 
other without the leaſt degree of coheſion. 
4. Theſe naturally poliſhed ſurfaces' are not truly 
flat, but in ſome degree waved, as if ſhot with a 
carpenter s plane, conliing « of various members. / 
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1 The two TO "TIN are coloured with: lead ore, 


So but as ä th as if "uy rubbed over ns d 


lead. 


„36. The vein in  Haycliff Mine n, two wh” the 
woe ſeams, and therefore may be compared to three 
ſlabs of marble, the middle one poliſhed on both 
ſides and in contact with the other two. The ſe- 
paration of theſe labs i is INNER ths the two lines | 


„ plate IX. fig. 5. 


Thus are the above veins e now 5 what 
is yet more remarkable i is this. If a ſharp pointed 
pick is drawn down the vein with- a ſmall degree of 
force, the minerals begin to crackle, as ſulphur ex- 
cited to become electrical by rubbing ; ; after this, i in 


the ſpace of two or three minutes, the ſolid maſs of 
the minerals explodes with much violence, and the 


fragments fly out, as if blaſted with gun-· powder. 
9 Theſe effects have frequently happened, by which 
many workmen have been much wounded, but 
none killed, both in the Eyam mines and in that at 
Caſtleton. 
In the year 15338 a oe exploſion happened 
in the mine called Haycliff. 
The quantity of two pundead barrels of the 8 
minerals were blown. out at one blaſt, each barrel, 


N I pre- 
. We 


8 
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7 preſume, contained no leſs than three « or four hun- 
dred . | x 
At the ſame time a man was blown twelve fa- 
. thoms perpendicular,” and lodged upon a Ones or 
bunding, as the miners call it. | 
When the above exploſion happened, the barrel, | 
"os; tub, in which the minerals, &c. are raiſed to the - 
ſurface, happened to hang over the engine-ſhaft, Z 
| which is nearly ſeven feet wide, and' five or fix hun- 
dred yards from the forefield, or part, where the ex- 
ploſion happened; this barrel, though of conſiderable 
weight, was lifted up in the hook on which it Was 
fuſpended; and the people on the ſurface felt the 
f £roune ſhake, as by an earthquake. 
Such are the effects which have frequently been 
produced in all the above mines; but from what 
cauſe they proceed I have not yet been able to diſco- 
ver, nor even the leaft traces towards it. CAN 
When theſe wonderful effects firſt happened they 
| deterred the workmen for ſome years from venturing 
to work the mines, but afterwards they availed them- 
ſelves of this extraordinary property. A man would 
go to the forefield, give a ſcratch with his pick, and 
run away; by which means he looſened as much of 
8 B ba . 


vu 
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the b as could have been done by ©: common work: 
manſhip with ten men in three months. 


.: Theſe curious obſervations I received fem Mr. 


| Mawes of Eyam, overſeer of the mines, who alſo ad- 


dreſſed the following account of them to Mr. George | 
Fe of Winſter. | 


2 


| | * js <1 1 WE ds: 25%, 1768. 2 
Mt 11 ſend you, by the bearer, two ſpecimens of our 


E @ ſlickenf des, containing all the variety of minerals 5 
where the exploſions happen; they fly out in ſuch ; 
C Pappits,+ ſmooth on one fide. The exploſions; are 

«© ſometimes heard to the ſurface, and felt like an earth- 


** quake; they frequently blow out all the candles in 


the mine, and ſplit the ſtemples into ſplinters as 
« ſmall as the twigs of a birch beeſom, to the diſtance 
«« of thirty or forty yards from the forefie/d  ;. others 


« are broke, and ſome of them become too ſhort and | 


0 4 out. 


. * \ Slickefdes, 1 as if poliſhed we art; « on one 8 ; 
+ Slappits, fragments of the minerals burſt out of the vein. 
I Stemples, joiſts laid acroſs fiſſures; when the minerals are cut out, 


by way of making a floor, on which rubbiſh 3 is depoſited, to 2 the 


copy of raiſing it to the ſurface. 
'$ Porefld, that part of the vein under workmanſhip. | 


4 The 
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The ſmooth des lie face to Fug and have the. 


appearance of being ſhot with a plane, conſiſting 


of various members. There is generally two of 
theſe diviſions: in our forefield at Haycliff, about 
eight or ten inches aſunder, and a ſeam of white Leh- 
ble || in the middle of that ſpace, half an inch thick, 
in which the miners rake down a ſharp pointed 
pick until the crackling ceaſeth; then they run 
away, knowing that the exploſion will follow in a 
minute or two. Sometimes -a' noiſe is heard like 
4 the beating of a church clock, after which ow 


n exploſions happen. „„ lol 
II am yours, Ge. 3 N 


75 Mr. 9 Minen, 1 WILLIAM Mzrrau. 
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It was in the above mines that the workmen were 
ſo much alarmed on the firſt of November 1755, about 
ten o'clock in the morning, the time of the earthquake 


ſio fatal to Liſbon. The rocks which ſurrounded them, 


were. ſo much diſturbed, that ſoil, &c. fell from their 


joints or fiſſures; and they likewiſe heard violent ex- 
ploſions, as b i were of cannon. Seng. £ thus alarmed, 


41 Kebble, a white opaque ſpar, calcarious, but not apt to break | in- 


to rhomboidal forms. 


they 
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they left their ſubterraneous. employment and fled to 
the ſurface for ſafety. After ſome ſtay there and no 
viſible alterations enſuing, their fears began to abate, 
when they ventured down again, and to their great 
: ſurprize found nothing material had happened in 
their abſence. I have related theſe particulars, as 
ſmall. circumftances ſometimes. throw conſiderable 
lights on phyſical | reſearches. 5. 96 
Here it is neceſſary to mak that the preceding: 
ebſervations on the Derbyſhire rata leave much 
room to with for further information; they may 
however help to point out the road to a careful ob- 
ſerver, and ſerve to excite philoſophers to exert 
 thenaſelves i in reſearches of ſo much importance. 


4 
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Lin us now . a view of the preceding | inquiries. 


The globe, which we now inhabit, Was originally "= 


4 chaotic, heterogeneous maks and deen formed 
into an habitable world. 8565 
By the union of ſimilar particles, ai air was s freed from 
the general maſs, and formed a muddy, i impure atmo- 
ſphere. Water, being next in levity, ſucceeded the 
air, and ſurrounded the earth with an univerſal ſea. : 
In proceſs of time, theſe two elements became freed 
from groſs matter, and fit for animal life. 
The marine inhabitants were then created, and x re- 
 pleniſhed the ocean from pole to pole. RR 
The moon being coeval with the earth, was ; inflru- 
mental in the production of iſlands, by means of the 
tides, and divided the waters which prevailed over the 
earth. els lilies 
is I  Iflands 


92 CONCLUSION, 


Iſlands wel thus formed by the tides, many of 3 
the marine inhabitants were buried in the mud; 
and this mud, in proceſs of time concreting into 
ſtone, the animals periſhed, and their exuvie became 
a a ſtony ſubſtance. 5 | 
IThhe fratawere alſo formed by: the union of fi mi- 
lar particles, and therefore obtained an uniform con- 
centric arrangement, ſurrounding the center of the 
cearth, as ſo many ſhells may be ſuppoſed to ſur- 
| round an egg; and in this uniform ſtate became 
tone, and acquired the Were de 8 ai of coheſion 
and firmneſs. W 5 
Subterraneous fire being now anfvecfalty genera- a 
ted in the ſame firatum or central part of the earth, 
by its expanſive : force gradually diſtended their in- 
cumbent ſtrata, like a bladder forceably blown, 
and, by elevating the bottom of the ocean more than | 
the primitive iſlands, deluged the whole earth. Sub- 
terraneous fire ſtill increaſing, its expanſive force 5 
gradually burſt the incumbent ſtrata, and opened | 
their fiſſures more and more, until the two oceans of 
melted matter and water came into contact, whence 
a violent exploſion enſued; which tore the globe into 
millions of fragments, and threw them into every 
poſſible degree of confuſion, ſome of them being 
more elevated, and others more depreſſed. Hence 
h aroſe 
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1 aroſe an infinite number of ſubterraneous caverns, ap- 

parently many miles, or many hundreds of miles, be- 

| low the bottom of the primitive ocean. Into theſe 

caverns the waters deſcended, and left the mountains 

and continents naked and expoſed, which had no exi- 
5 ſtence prior to that æra. 

The great increaſe of terreſtrial aide and con- 
; tration of the ſea, was productive of an equal change 
in the temperature of the air and ſeaſons of the year; 
(See chap. xili ) for by means of this alteration, com- 

menced the burning heats in ſummer and the ſeverities 
of winter; and deſtroyed that univerſal equality in 
the ſeaſons which prevailed over the earth in the firſt 

ages, (See chap. xiv. ) when ſpring and autumn reign- 
ed together, and trees were conftantly loaded with bloſ- 
| ſoms and fruit. 

© Thus were the calls of human nature fatiabied with- 
out art or labour; neither were there any ſtorms or 

: tempeſts, jealouſies or fears, amongft men, to invade their 


| "repoſe; but they ſlept in perfect ſecurity on the ever 


verdant turf. Our firſt parents being thus plentifully 
| provided with food, and a climate which required no 


* See chap, xii, 


: $5 Cc 3 protection 
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protection from the inclemency of the weather; tis no 
wonder they lived together in perfect en with⸗ 
out law, as the ancients have aſſertel. 
hut no ſooner. did mountains and continents 
1 0 emerge from beneath the deep, than the year became 
divided into ſummer and winter, ſpring and autumn. 
From that æra, the products of the eatth were only 
obtained by art and labour. It then became neceſſa - 
ry for men to /ow and culrivate the earth: alſo to lay 


up for winter's ſtore, and to protect themſelves from 


the inclemency of the ſeaſons; Thus conimenced 


property ; for he that ſowed, would expect to reap 


the fruits of his labour: and he who * an en 5 
would expect to enjoy it. 

NzEckssIr y, therefore, gave 0 to Properey,. $f 

dieſtroyed that equality and harmony which univerſally 
_ prevailed. amongft mankind in the firſt ages of the 
world: for experience ſhews, that men who are born 

in rude and ſavage climates are naturally of a fero- 
| rious diſpoſition; and that a fertile ſoil, which leaves 

nothing to wiſh for, ſoftens ene manners and: in- 

clines them to humanity. ans beck d n 
Such, however, is apparently the reſult of the. pre- 
ceding chapters. Should the obſervations I have made, 
or 


CONCLUSION. gg 
or the inferences I have drawn, prove inſtrumental in 
_ throwing any light on ancient hiſtory, /acred or pro- 
Jane; or of leading to the diſcovery of thoſe things 
which have a tendency to promote the welfare of man- 
. kind; I ſhall not think * time has been ſpent in vain, 


THE END. 


Ges ah 
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FO” bevy nd my notice in a the Lane 
dix, renders the following obſervations neceſſary; 
: ſince it is the production of a Derbyſhire Aratum. 
Srrsun is uſually called alabaſter, or plaiſter. It 
. WY for chimney- pieces, monuments, floors, Kc. ay 
are well known, 35 — 
Ikĩt has very different modifications i in \.the. earth, be- 
ing found in large nodulous maſſes, and ſtratified. . 
1 The latter is fibrous; 3 and its fibers run nearly at right 5 
0 angles from its upper or lower ſurface. It is of an opaque 
White, and uniform in its colour. The former is nei- 
ther fibrous nor laminated, but compoſed of granules, 
as ſugar, and breaks alike i in all directions. Some of 
theſe maſſes are of a fine opaque white, like ſtatuary 
marble ; others are variegated with different colours, 
as red, green, and blueiſh ; theſe colours are ſometimes 
ſo blended with the gypſeous matter, as to produce 
| the appearance of Italian marble clouded with blackiſh | 
veins. It takes a good poliſh, and though not ſo 
hard as marble, it is deſervedly eſteemed for various 
internal ornamental purpoſes in architecture, &c. but | 


will not indure the weather. 


To 
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it's. * above we may Adi the laminated O 
fam, which is generally dug up at various depths, I 
| from 10 to 100 yards. Though I have not ſeen the 
: particular parts whence this plated gypſum is taken, 
yet it has the appearance of being ſtratified, and is 
W as tranſparent as the fineſt colourleſs cryſtal. 
Al the above Opfum are found in narl, or cal- 
carious earth; both in Derbyſhire, Nottinghamſhire, 
Staffordſhire, and Cheſhire. The nodulous maſſes 
are dug up at Chelaſton, &c. near Nerby ; and alſo 


near Sudbury, in Staffordſhire ; and at ſeveral places + 


in the ſouth part of Nottinghamfhire: and alſo the 
fibrous kind, which may be conveniently obſerved at 
Clifton, the ſeat of Sir Gervas Clifton, Rat. near | 
Nottingham, by the river Trent. oy 


The plated gypſum is generally ii up in Cheſhire, 
ele pits are ſunk for ſalt ſprings and ſalt rock, 


— "-Selenites, though a gypſeous body, is only found in : 
cly which is not calcarious, but contains a vitriolic 


acid; it is laminated, tranſparent, and aſſumes a particu- 
lar mode of cryftallization, well known to naturalifts, 
It may be neceſſary further to obſerve, that Ob. 
1 appears to be as much a production of marl, or 
calcarious earth, as flint i Is of chalk, or chert of lime- : 


chers 
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Cbert is a production of the limeſtone ſtrata in 
Derbyſhire. It is a flinty ſubſtance, in nodulous forms, 
as flint in chalk, though ſometimes. a little ftratified. 
Some of it plentifully abounds with the impreſſions of 
entrochi, which have manifeſtly been incloſed in the 
ſolid ſubſtance of the chert, though not the leaſt frag- 


ment of them is now remaining. Its colour is ſimilar 


to that of other flints; but when ſtratified, is general- 
ly a good black. It is ſometimes ſo like in colour to 
the limeſtone in which it is incloſed, as to be only di- 
Ringuiſhed by its not efferveſcing with acids. 


Chert may be conveniently obſerved i in the cliffs 95 


Cromford, © v7  " 
The firatum of marl containing 9 5 is is very 


thick. I have known pits ſunk into it eighty or an 
hundred yards deep, and never heard of its being 
cut through: nor do I remember ever 1 8 any other 
than adventitious matter incumbent on it. 

Marl is ſometimes much indurated; a even con- 
creted to a perfect limeftone. I have ſeen ſome in- 


| ftances of its being burnt to lime, but theſe : are not 


commonly odtexyed.. . 
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